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THE DELL 
SYSTEM" 310 
20 MHz 386. 

The her caaibinarion 
i^ujrTI performance and 
'11 ji)<| ! value m its class. 

STANDARD FEATURES. 

• Intel 80386 microprocessor 
running at 20 MH:. 

• Staiuiutxi 1 MB of RAM, optional 
2 MBc* 4 MBof RAM* expand¬ 
able- to 16 MB (using a dedicated 
high speed 32-btt memory sloe). 

• Advanced Intel 82385 Cache 
Memory CunmJlcr with 32 KB of 
high speed static RAM cache. 

mode interleaved memory 


• fttge mode int 
architecture. 


• VGA systems include a high 
performance 16-bit video adapter 

• Socket for 20 MH: Intel 80387 
cr 20 MHzWEITEK 3167 math 
coprocessor. 

■ 5.25-1.2 MBor 3.5" 1.44 MB 
diskette drive. 

• Dull diskette and hard drive 
controller. 

• Eni unced 101-kry keyboard 

• I parallel and 2 serial ports. 

• 200-watt power supply. 

• 8 indtatry standard expansion 
sloe (6 available). 

• 12-month On-Sue Service 
Contract provided by Xerox " 

"♦Commercial Lease Plan. Lease 
fm ax law as $123,‘maruh. 

Xerox Extended Service Plan 
pricing starts at $251. 

40 MB I IL Monochrome 

S>Mcm $3,299 

40 MB VGA Color Plus 
System $3,799 

100 MB VGA Cukir Plus 
System $4,399 

100 MB Super VGA Color 
System (800x600) $4,499 

Pnccs listed reflect 1 MB of RAM. 
80, 150 and 322 MB hard drive 
cunf 1 gur. 1 tions also available 



THE DELL SYSTEM* 3I6SX 
16 MH: 386SX. 

The perfect low profile mainstream 
computer, combining 386SX power 
and compatibility with unprece¬ 
dented value and support 
STANDARD FEATURES: 

• Intel 80386SX microprocessor 
running at 16 MHz 

•Standanl5l2 KBof RAM.up- 
nonal 640 KB. I MB or 2 MR ci 
RAM* expandable Co 16 MB 
(8 MB on system tvnrd). 

• Page mode interleaved memory 
architecture. 

• L1M 4.0 support for memory over 
640 KB. 

• Integrated diskette anil high per¬ 
formance 16-bit VGA video 
controller on system hoard. 

• Socket fur Intel 80387SX math 
coprocessor. 

• 5.25* 1.2 MBcx 3.5" L44 MB 
diskette drive. 

• Integrated high performance haid 
disk interface on system hoard. 

• Enhanced 101-key k eyboar d 

• I parallel and 2 serial ports. 

• 3 full sued 16 bit AT expansion 
dots available. 

• 12-month On-Site Service 
Contract provided by Xerox." 

“Commercial Lease Plan. Lease 
far as lau as $ 72,‘month. 

Xrmx Extended Service Plan 
pricing starts at $ 196. 

20 MB VGA Monochrome 
System $1,899 

40 MB VGA Color Rus 
System $2,399 

40 MB Super VGA System 
(800x600) $2,499 

100 MB Super VGA System 
(800x600) $1,099 

Trices reflect 512 KB if RAM 
640KB version* of the above systems 
are available fur an additional $50, 

I MB versions for an additional 
$150, and 2 MB versions fix an 
additional $300. 

80 and 170 MB configurations also 
available 



THENEW 

DELL SYSTEM* 316LX 
16 MH: 386SX. 

This new full-featured. 
W'W*? battery powered 386SX 
' laptop costs less than 
most 286 Liptop*. 

STANDARD FEATURES: 

• Intel 80386SX microprocessor 
tunning at 16 MHz. 

•Standard I MB of RAM, optional 
2 MBof RAM* expandable to 
8 MB (on the system board using 
1 MR SIMMs). 

• LIM 4 0 support for memory over 

I MB. 

• Adjustable and detachable 640 x 
480 VCA Liquid Crystal Display 

• One industry srandanl half- size 
8-bit expansion skx. 

• Socket for 16 MH: Intel 80387SX 
math coprocessor 

• 3.5" 1.44 MB diskette drive. 

• 83-kry keyboard with embedded 
numeric keypad and separate 
cuntv contTnl keys. 

• I parallel, 1 serial, and external 
VGA monitor port, 

•Connecttx for 101 -key keyboard 
or numeric keypad. 

• Two Removable and rechargeable 
NiCad battery pocks utilizing 
Dell» "Cotumuow IWt Battery 
Svsrcrn” < potent pending). 

• AC Adapter 

• 12-month On-Site Service 
Contract provided by Xerox/’ 

“Commercial Lease Plan. Leave 
for as law as $127htwnlh. 

Xrmx Extended Service Plan 
pricing starts at $303. 

20 MB. 1MB RAM $3,499 

20 MB. 2 MB RAM $3,699 

40 MB, I MB RAM $3,799 
40 MB. 2 MB RAM $3,999 



THE DELL 
SYSTEM" 210 
12.5 MHz 286. 

The pnee says this is 
an entry-level system 
The perform ancc says it’s a kx more. 
STANDARD FEATURES: 

• 80286 microprocessor 12.5 MHz. 
•Standard 512 KBof RAM, op- 

nunal 640 KB, 1 MBor 2 MBof 
RAM* expandable to 16 MB 
(6 MB on ihe system hoard). 

• Rifle nude interleaved memuty 
architecture. 

• LIM 4.0 support for memory over 
640 KB. 

• Integrated diskette and high pet 
formance 16-hit VGA video 
ccxuroller on system board. 

• Socket for Intel 80287 math 
coprocessor. 

•5.25"1.2 MBor 3.5" 1.44 MB 

diskette drive. 

• Integrated high peformance hard 
disk interface on system board. 

• Enhanced 101-key’ keyboard. 

• 1 parallel and 2 serial ports. 

• 3 full-sized 16-hit AT expansion 
slots available. 

• 12-month On-Site Service 
Contract provided by Xerox .* 

"•Commercial Lease Plan. Lease 
for as lose us $61/month. 

Xenix Extended Service Plan 
pricing starts at $179. 

20 MB VGA Monochrome 
System $1,599 

2C MB VCA Color Rib 
System $1,899 

40 MB VCA Monochrome 

$1,799 

40 MB VCA Color Rus 
System $2,099 

Tnccs listed reflect 512 KBif RAM. 
640 KB versions of the above sys 
terns are available fix an additional 
$50.1M B versions fix an additional 
$L50, and 2 MB versions for an 
additional $300. 

80 and ICO MB hard drive configu¬ 
rations also available. 



THE DELL SYSTEM' 325 25 MHz 386. 

An even better value at these low prices. 


STANDARD FEATURES: 

• Intel 80386 microprocessor running at 25 MHz. 

• Standard 1 MBof RAM, optional 2 MBor4 MBof RAM* 
expandable to 16 MB (using a dedicated high speed 32-bit 
memory slot). 

• Advanced Intel 82385 Cache Memory 
Controller with 32 KBof high speed 
static RAM cache. 

• Rige mode interleaved memory 
architecture. 

• VGA systems include a high 
performance 16-bit video 
adapter. 

• Socket for 25 MHz Intel 80387 
. or 25 MH: WEITEK 3167 

math coprocessor 

• 5.25* 1.2 MB or 3.5” 1.44 MB 
diskette drive. 


• Dual diskette and hard drive controller. 

• Enhanced 101-key keyboard. 

• I parallel and 2 serial ports. 

• 200-wart power supply. 

• 8 industry standard expansion slots (6 available). 

• 12-month On-Site Service Contract provided by Xerox. A 

**Commercial Lease Plan. Lease for as lnu> as $i45/monlh. 
Xerox Extended Service Plan pricing starts at $370. 

40 MB VGA Monochrome System $3,999 

100 MB VGA Color Plus System $4,899 

100 MB Super VGA Color System (800x600) $4,999 

150 MB Super VGA Q>k>r System (800x600) $5,499 

Prices listed reflect 1 MBof RAM. 80,150 and 322 MB 
hard drive configurations also available. 

CAD users: T/34010 Graphics Accelerator, 

High Resolution Graphics. (1024 x 768) 


$899 


*IVriormance Enhancement*: Within the lint megabyte iA memory. 128 KB (316SX, 316LT aikl 210), 384 KB (325 and 
310) of memory i* reserved for use bv the swarm to enhance performance. Can be optionally disabled on 3I6SX and 210. 
4 MB configurations available on all systems. Call for pricing. Ail system* are rfsotuKnipheJ *xh optunal extra* All frees andspcciti- 
cam are subject r. •. tuner wxhtaji nonce. I HI cam e be re^n nubfc hionntn tvp. «rarfi, srphntngnirfiv •• Rw nse n t fused cn 36-trsontb, 
epen-end lease Leajirw arranged by Leasing Group, Inc In Canada, confipjrttmm and price, may vary UNIX na wpswred trademark .1 
AT&T m the United Stan and etcher countries. DELL :^TTMu a reyjurered trademarks Dell Computer Ccapunil urn Intel t* a rrjriMCttd 
trademark and 386 is a tradctrvxi .it Intel Corporaram Other trademark! and trade name* are cacd to identify the enmes claiming the maria 
aixl rannex ur their products Dell Computer Ccapuranun dntiiinu any puprietarv snremt in trademark! and trade name* other rhun Woren. 
“On-snc service may nor he avuutaHe in cenam areas. 

G1990 Ddl Computet Qxptxsrten. All rights reserved 
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THE CREDENTIAL 

A WORLD LEAI 




Before the Dell System 325 was named the top 
386 personal computer by the rest of the world, it 
had quite a following at home* 

Winning both the PC Magazine Editor’s Choice 
and PC Wbrld’s Best Buy awards. 

And most recently, it was rated number one for 
overall customer satisfaction, in a PC V(kek poll of 
corporate volume buyers. 

One reason for this unprecedented 
popularity is that Dell deals directly with 
every Dell customer in the world. 
Custom configuring each computer. 
f j Responding to the needs of each user. 

So when you call Dell for a System 
325, you get more than the exhilaration of running 
the world's top rated 386 computer, you get 
something called satisfaction. 

With a 30-day money-back satisfaction 
guarantee, self-diagnostic software and 
toll-free expert technical support. 

As well as next day on-site service 
provided by Xerox Corporation? 

And you can get it starting at 
$3,999. With leasing plans as low 
as $145 a month,** 

Call us toll-free. And Dell will 
custom configure a System 325 
for you. 

After all, that's what the 
world is coming to. 
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COUNTMES 
JUST GOT 




When computer publications from nine 
countries got together and voted for the best 386™ 
computer, it marked a major shift in power. 

They chose the Dell System*325 head and 
shoulders over every other system in the world. 
Turn the page and find out why 


DELL 


COMPUTER 

CORPORATION 


800 - 365-1240 


FOR NETWORK OR UNIX INFORMATION, CALL 800-678-UNIX. 


In Canada 800-387-5752 In rite U K. 08004M535 In German} 060/701-0 In France (1)05.0033 .55 In Wen 0760-7/3 50 
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Years From Now, 


Standard Features 



at $5995... 
EISA 


33-MHZ386 
64-KB Cache 


5-MB RAM 
106-MBH 
What m< 



could yt 




An Honest, 
Affordable 
Upgrade Path 



You know what you want ALR’s PowerVEISA 33/386 25-MHz, 33-MHz (available 

from a 386™ PC. ALR’s offers you an honest, second quarter) and future 

PowerVEISA 33/386 affordable upgrade path to i486™ processors, 

delivers. Cached 33-MHz 
performance, plenty of RAM 
to run even the bulkiest of 
today’s applications, a choice 
of high performance hard 
disks, and EISA compatibility 
— all at a price that puts 
many similarly equipped ISA 
systems to shame. So what 
more could you want? 



ALR PowerVEISA 
386/33 CPU Module 


ALR PowerVEISA i486 /33 Module 


ALR PowerVEISA 
i486/25 CPU Module 


How about the future? 

Prices and ccnfiguralions subject to change without notice. Shown with optional monitor, Prices based on U.5. dciier*. 


ALR PowerVEISA System Board 





It's Still What 
You Want... 

Introducing the ALR 
PowerVEISA 386/33- 




ALR 

AST 


PowerVEISA 386/33 

Premium *386/33 


Model 110 

Model 115V 

✓ 

1386 33-MHz CPU 

i386 33-MHz CPU 

5-MB RAM 

2-MB RAM 

/ 

64-KB Cache 

32-KB Cache 


106-MB Hard Drive 

110-MB Hard Drive 

/ 

EISA 

ISA 


Optional VGA 

add $295 

VGA 


$6,290 

$8,495 


i486 25-MHz Upgrade 

i486 25-MHz Upgrade 


add $1995 

add $2995 

/ 

EiSA Standard 

Optional EISA Upgrade 

add $1250 


$8,285 

$12,740 


PowerVEISA costs $2200 less today; over the 


years, it can save you more than $4400 ! 




design of this 
lets you change 
processors in about five 
minutes. More importantly, you 
can change the CPU module 
without having to replace 
cache or system memory, 
saving you hundreds of dollars 
when compared to some 
compet-itive upgrade schemes. 


Engineered for the future, the 
floor-standing chassis of the 
PowerVEISA 386/33 can 
accommodate a total of 49-MB 
of memory and up to 1.2-GB 
(gigabytes} of fixed disk 
storage. Its EISA capabilities 
let you take advantage of the 


latest in 32-bit I/O and bus 
mastering technology, while 
remaining compatible with 8 
and 16-bit “AT*” boards. 

Even the PowerVEISA’s 
innovative FlexCache* 
memory architecture was 
built for the future. Based on 
ALRs award-winning 
FlexCache architecture, this 
64-bit dual-bus design 
incorporates an advanced 
“read and write back” 64-KB 
cache. FlexCache+ has been 
fine-tuned for optimum 
efficiency, especially when 
combined with an i486 
processor upgrade. 


Add ALR’s one year factory 
warranty, on-line technical 
support, and optional on-site 
service from Intel™ to round 
out one of the best PC invest¬ 
ments around. 

The PowerVEISA 33/386 - 
ready to meet today’s needs 
and tomorrow's challenges. 

For more information on the 
PowerVEISA 33/386 and ALR's 
complete line of systems, please 

can : 1-800-444-4ALR 



9401 Jeronimo Irvine, California 92718 
(714] 581-6770 FAX: [714 J 581 -92 40 


Al R is a registered trade mo rk and PowerVEISA is a trademark of Advanced Logic Research, Inc. AST and AST Premium are registered trademarks oi AST ftesBarch Inc, Intel, 386, *386, and i486 are 
Uademarks o( Intel Corporation AT 1$ a registered trademark of International Business Machines Corparalion, 
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BUNT 
POWERFUL 
D/VDVENTRY 
SCREENS 
WITH 

POWER 
SCREEN 


Design screens and menus wilh PAINT™, 
placing in pul fields and messages precisely 
where you warn them to appear in your final 
application, PAINT stores screen definitions 
in a single file — which can be modified 
without recompiling or relinking your 
application. Your program manages screen 
display and I/O through the POWER SCREEN 
Runtime Library. All essential features ate 
supported, including: 

♦ Block muIti-fteId or single-field I/O 
# Automatic range checking ♦ Configurable 
editing/menu key definjlions ♦ Application 
con tCKt-sensi live, cross-referenced help 
♦ Virtual/automatic scrolling screens within 
v i ew ports ♦ Multi pi c. ove rtapp i n g v iewport 
display ♦ Plus much, much more! 

The Runtime Library can be linked directly 
with Turbo Pascal applications, or installed as 
memory resident. 

All this for just $149.00 

Includes complete sample programs, a 
comprehensive reference manual, and the 
Norton Instant Access program and guides to 
assist you during program development. And, 
we offer a 30-day money back guarantee. 
Supports Microsoft C/QuickC, Turbo C. Turbo 
Pascal, QuickPascal and QuickBASIC. 


Other powerful products from Blaise Computing: 

C ASYNCH MANAGER™ 

SI 89 

ASYNCH PLUS™ 

$im 

View232™ 

SI 89 

C TOOLS PLUS™ 

$149 

Turbo C TOOLS™ 

$149 

POWER TOOLS PLUS™ 

$149 

POWER SEARCH™ 

$149 j 


Call today for more in form at ion 


(800)333-8087 


Fax (415) 540-1938 


BLAISE COMPUTING INC. 

25AU Ninth Slnxt. Suite iit Berkeley. C A *M7KI <4lS> S4G-544I 
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SPOTLIGHT 


Desktop 

Supercomputers 

AND TeXHMKQ 


Two researchers discover 
supercomputer power 
that’s free for the taking, 
and we discover a staff 
member’s hidden past 


D ave Gelernter and Jim Philbin 
have a radical mission: They 
want to make parallel pro¬ 
gramming as easy as conven¬ 
tional programming. They believe that 
with Linda—a “coordinating language*’ 
that can provide parallel-processing ca¬ 
pabilities to any conventional language— 
they can accomplish their goat, 

Dave Gelernter conceived of Linda 
while he was a graduate student at the 
State University of New York at Stony - 
brook in 1982, In fact, Linda formed the 
basis of his Ph.D. thesis. The reaction to 
Linda from the parallel-processing com¬ 
munity was immediate and unanimous. 
Says Gelernter, “People thought it was 
elegant and beautiful, and that it was to¬ 
tally unimplementable.” 

By the mid-1980s, that unanimity of 
opinion was shattered. “In late 1985, the 
first paper describing an actual Linda 
implementation appeared,” says Gelern¬ 
ter, “and people were shocked,” 

After that, says Gelernter, Linda po¬ 
larized the parallel-processing commu¬ 
nity. As he puts it, Linda advocates are 
arrayed against a host of “navel-gazing 
computer scientists out of touch with re¬ 
ality," Behind the humor lies the core 
premise of Linda. As Jim Philbin puts it, 
“You shouldn’t need a Ph.D. to write a 
parallel program.” 

The reason behind the controversy is 
that Linda consists of just six statements, 
and yet can add parallel processing to 
any conventional language. “Most peo¬ 
ple in academia think you have to create 


parallel languages from scratch,” says 
Gelernter. “Linda lets you use the lan¬ 
guage you’re used to,” 

Gelernter and Philbin are betting that 
Linda will make a big splash in the com¬ 
mercial world. In the near term, that 
means Hypercomputer Linda and new C- 
Linda implementations for machines 
such as the Intel and NCube hypercubes. 
It also means new versions, such as Ada- 
Linda and C++ Linda. 

Both Gelernter and Philbin foresee a 
bright future, for Linda and for parallel 
processing in general, Gelernter sees a 
future where not only parallel process¬ 
ing, but also distributed databases and 
distributed processing using heteroge¬ 
neous machines, will become much 
more widespread and important. Linda 
can handle all these things. As Gelernter 
puts it, “It’s a boom time for the Linda 
business.” 

For more on Linda, see the article 
“Spending Your Free Time” by David 
Gelernter and James F. Philbin. It begins 
on page 213 of this issue. 

Every once in a white, we discover 
something interesting that we hadn’t 
known about one of our staff members. 
For example, our features editor recently 
decided to do an article about the prob¬ 
lems involved with computing in non- 
roman languages (those that have differ¬ 
ent alphabets and writing styles from 
English). On checking with the staff, he 
found that technical editor Ben Smith 
had once been involved in a lengthy proj¬ 
ect to create an Arabic computer system. 
Ben is also the only person we know who 
“just happens” to have Cyrillic fonts on 
his home Macintosh, Indeed, Ben is very 
familiar with the issues involved in non- 
roman computing—probably more fa¬ 
miliar than he ever wanted to be. 

Ben’s article in this issue, “Around 
the World in Text Displays,” explores the 
challenges of computing in Cyrillic, He¬ 
brew, Arabic, Chinese, and Japanese, 
and how the tasks are handled differently 
on a PC compatible and on a Macintosh. ■ 
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At last, an assistant that 
follows your directions 


Why pay more for a 100% 
100% autorouting. autorouter? 

The autorouter for HiWIRE-Plus Compare the features and 
rips-up, reroutes, and with appro- performance to packages costing 
priate design rules, racks up five times more. HiWIRE-Plus and 
100% completion. 

□ Forget gridded routers. This 
autorouter places vias and traces 
anywhere your design rules 
allow. With 1-mil resolution. 

□ Vary trace width and spacing for 
individual networks. Route 1,2, 

3, or more tracks between 1C 
and connector pins. 

□ Set up boards from 1 to 250 
layers, up to 60" x 60". 

□ Specify shape, size, and type 
of vias, layer-by-layer: through- 
hole, blind, buried, micro. 

Specify via types for individual 
networks. 

□ Use fewer vias and layers than 
comparably priced autorouters 

□ For use on your IBM PC, XT, 

AT, PS/2, or compatible with 
640K RAM. 


Wouldn't it be great to 
delegate your routing? 

You can! We know your time is 
valuable. That’s why Wintek 
pioneered comprehensive and 
affordable CAD packages for IBM 
personal computers. HiWIRE-Plus 
continued that tradition, integrat¬ 
ing schematic-capture features 
and printed-circuit-artwork 
capabilities into one versatile 
package. 

New autorouter. 

The Autorouter for HiWIRE-Plus 
is powerful enough to handle the 
most demanding design problems, 
yet simple enough for a casual 
user. Just turn it loose on your 
design. It’s hassle free because 
it works long hours, without super¬ 
vision or errors. 


Wintek Corporation 
1801 South Street 
Lafayette, IN 47904-2993 
Fax: (317) 448-4823 
Phone: (317) 742-8428 or 


Australia: Wintek Software. Phone (OS) 2720028. Fax (08) 3733145 

Europe: RlVA Ltd. England. Phone 0420 22666. FAX 0420 237000 / Brazil: Comicro, Phono (11) 289-7193 / Japan: BEST, Phone: (03) 374-1161. FAX (03) 374-9450 
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Use Microsoft" graphics. You see, they were designed to 
Excel and Microsoft work together. Which means they share 
Word for Windows” a good deal more than a name, 

and you’ll no longer Like data for instance. Now you 

be saddled with the can cut and paste words, tables, charts, 
problem of combining whatever. From any document, in either 
“Words, numbers and application, any which way. 


For more information* call (800) 541-1261, Dept L& Outside the U.S< and Canada, call (206) 882-8661, In Canada, call (416) 673-7638. ©1990 Microsoft Corpon 










ts worked together. 


Arbor Shoes, Ltd 


What’s more, these products are 
based on the Microsoft Windows envi¬ 
ronment, an approach that’s not only 
inherently easy to use, but rapidly be¬ 
coming the industry standard. 

It is this environment that allows 
for complete and total WYSIWYG. Or, 


what you see is what you get Translated 
that means the image on-screen looks 
precisely like the final document. 

Something that will save you 
more than a few trips to the printer. 

Beyond 
sharing the 
same overall 
physical ap¬ 
pearance, these 
applications 
also share sim¬ 
ilar commands. 

i j With Microsoft Excel and Word, you can make a 

O0 When VOU VC c ha?m « O spreadsheet and rnttottuttimlfy update 
J any Word documents you've linked Or vm versa 

mastered one, 
you’ll have a 
solid under¬ 
standing of the 
other as well. 

And sur¬ 
prisingly, usu 
Miciosof 

and Word together requires very little 
brain power. All you need is a 286/386 
computer with 2 megabytes of random 
access memory. Also known as RAM. 

For more information on how 
smoothly these products work together, 
call (800) 541-1261 Dept L6. 

Before you get roped into buying 
the wrong product. 

Microsoft 

Making it all make sense 


ghts reserved. Microsoft and the Microsoft logo are registered trademarks and Making it a(l make sense and Windows are trademarks of Microsoft Corporation. 













































A flood of faxes and 
BYTE’s upcoming 15th 
anniversary prompt 
some questions 

I like fax machines. I use them a 
great deal, especially when I need 
to send something in a hurry to 
someone without a computer or 
who doesn’t telecommunicate; or when I 
need to see or send hand drawings, and 
so forth. Faxes can be an invaluable way 
to move data around. 

But in many instances, faxing makes 
no sense at all. People seem to fax for the 
same reason that others climb Mount Ev¬ 
erest: just because it’s there. 

Fax Abuse 

Here’s an example of fax abuse: Person 
X uses a computer to create a text mes¬ 
sage, prints a hard copy, and feeds the 
paper into a fax machine. At the other 
end of the line. Person Y’s fax churns out 
more paper. Then, in order for Person Y 
to do anything useful with the faxed in¬ 
formation, he or she (or an unlucky sec¬ 
retary) must expensively rekey the data 
back into a computer. 

Because the information starts and 
ends inside a computer, the two paper 
copies and the manual rekeying are 
wasteful, redundant, and just plain un¬ 
necessary. 

Plugging a fax board into your com¬ 
puter can help avoid some of the paper- 
based steps, but this carries other prob¬ 
lems. For example, faxes are bit-mapped 
images, so they’re real space hogs: A 
two-page fax memo can easily consume 
more than 200,000 bytes of bit map disk 
space. And, because it is a bit map, you 
still have to read the fax image off your 
screen and separately rekey the pertinent 
information by hand. What a waste. 

Yes, there have been some promising 
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Paperless Fax, 
and an Invitation 
for You 


advances involving fax boards and opti¬ 
cal-character-recognition software, but 
we’re not there yet. When bit map-to- 
ASCII software is more common and re¬ 
liable, that two-page memo will occupy 
just 4K bytes of disk space, instead of 
200K bytes. 

A Dream Alternative 

Now, imagine a reliable, paperless fax, a 
simple way to send normal documents in 
a compact form that can be piped directly 
into or out of your computer without 
wasting time or paper or disk space. The 
format would be standardized so that dis¬ 
similar computers (different hardware, 
different operating systems) still can 
work with it without hassles, letting any¬ 
one directly reuse data sent from anyone 
else in one step without any rekeying 
whatsoever. 

This paperless faxing would be as con¬ 
venient as regular faxing, and—let’s pull 
out all the stops—it would also be dirt 
cheap. The hardware would start at well 
under $100, and paperless fax software 
would range from a few hundred dollars 
down to absolutely free. Paperless faxing 
obviously won’t use any plain or expen¬ 
sive fax paper at all, and let’s say that its 
telecommunications charges would be 
less than for standard faxing. Paperless 
fax users will win on every score. 

OK, OK; you’ve figured it out. I’m 
talking about E-mail. Somehow, in all 
the hullabaloo about faxing. E-mail 
seems to have disappeared from some 
people’s consciousness, and it’s a shame. 

Half the Cost 

Take that standard 4000-character, two- 
page letter: If you fax it coast to coast 
during normal business hours, it will 
cost you about 50 cents to transmit— 
more or less, depending on the vagaries 
of your specific situation. If it’s a paper 
memo sent to a paper-based fax machine, 
you’ll also generate four pages of hard 
copy in the process, costing a few more 
cents. Or, if it’s a bit-mapped fax, you 


will consume over 200,000 bytes of disk 
space. 

Now E-mail the exact same text: It 
will cost less than half as much to send, 
about 20 cents. You’ll generate no paper; 
if captured to disk, you’ll use just 4K 
bytes of disk space. Best of all, the infor¬ 
mation will be in a format you can do 
something with, instantly, on your com¬ 
puter, with no expensive (labor-inten¬ 
sive) rekeying. That’s right: It costs less 
than half as much, and yet it’s even more 
useful. 

Faxing has its place—it’s become a vi¬ 
tal link in business communication. But 
when you’re sending ordinary text print¬ 
outs, do yourself, your pocketbook, and 
your recipients a favor: Try E-mail. 

An Invitation 

This September will mark the record- 
setting 15th year of BYTE’s publication, 
and the BYTE editors are busy assem¬ 
bling an extraordinary anniversary issue 
for you. 

We’d like you to help us write this spe¬ 
cial issue. Share your views with a world¬ 
wide audience of over a million and a half 
sophisticated computer users! Drop us a 
note and tell us what you think the best 
and worst developments of the last 15 
years have been. What do you want your 
computer to be able to do 5, 10, or 15 
years from now? Where do you think all 
this technology should lead us over the 
next few years? How can the computer 
industry better meet your needs and the 
needs of your company? What new tech¬ 
nologies would you like to see devel¬ 
oped? Any computer-related subject is 
fair game; we want to hear from you! 

We plan to edit the replies we receive 
and print the best in the September issue. 
Please send your thoughts to me at the ad¬ 
dress shown on the masthead or via MCI 
Mail or BIX mail. And what the heck—if 
you must, you can even fax it. 

—Fred Langa 
Editor in Chief 
(BIXname “flanga”) 
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BORLAND INTRODUCES TURBO PASCAL 5.5 WITH OBJECTS 



Turbo Pascal,® the world-standard Pascal compiler, 
adds Object-Oriented Programming with our new 
version 5.5. We combined the simplicity of Apple’s 
Object Pascal language with the power and efficiency 
of C++ to create Turbo Pascal 5.5, the object-oriented 
programming language for the rest of us. 

It’s easy to extend yourself 

If you’re already programming with Turbo Pascal, 
it’s easy to extend yourself from struc¬ 
tured programming to object-oriented 
programming. And, Turbo Pascal 5.5 is 
the only compiler that is 100% source- 
code compatible with 
your existing Turbo 
Pascal 4.0 and 5,0 


programs. 

A fast object lesson 

Object-oriented appli¬ 
cation programs more 
closely model the way 
you think. Objects con¬ 
tain both data and code. 

As in a spreadsheet cell, the value and the formula 
are together. Objects can inherit properties from other 
objects. For example, a Porsche Carrera inherits most 



attributes from the base model 911, but it also sports 
a whale tail. 

Turbo Pascal 5.5’s object-oriented extensions 
give you code that’s easier to change, extend, and 
support. 

Turbo Pascal 5.5 Professional with 
Turbo Debugger® and Turbo Assembler® 

The award-winning Turbo Debugger now includes an 
object inspector and hierarchy browser. 
And Turbo Debugger can debug any 
size program. 

Upgrade objectively 

Pascal owners: 
Upgrading from Turbo 
Pascal 5.0 to 5.5 is only 
$34.95 plus $5 shipping 
and handling ($75 plus 
shipping and handling 
for owners of Turbo 
Pascal 4.0 or earlier). 

And upgrading from 
Turbo Pascal 5.0 and 
earlier to Turbo Pascal 5.5 Professional is only 
$99.95 plus $10 shipping and handling. To order, 
CALL (800) 331-0877. 




Inheritance provides powerful modeling capabilities by allowing objects 
to inherit attributes from other objects. 


Turbo Pascal 5.5 Fea tures 

■ Inheritance 

■ New integrated environment 

■ Static & dynamic objects 

tutorial 

■ Constructors & 

® Hypertext Help with copy and 

Destructors 

paste 

■ Object constants 

■ Enhanced smart linker & 

■ Compiles @ > 34,000 

overlay manager 

lines/imnuto 

■ Support for 8087/80287/80387 

■ Integrated source-level 
debugging 


TURBO 

FASCAL 


TURBO 

I 

BdSCAL 

PROFESSIONAL 
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Better is 

The new 16" MultiSync® 4D and 20" 5D both offer compatibility with 


a wide range of graphics boards and computer systems. 


NEC's- award-irinn ing 
multiple frequency 
techno I ogy t now available 
in larger, digitally 
con t ro lied, h igh ■ re so In t i o n 
color monitors . 



Both are optimized for the IBM PS/2, PC/AT/XT (and 100% compat¬ 


ibles) and the Macintosh II. Both offer a microprocessor-based digital 


control system for preset and custom graphics modes, automatic screen 

MultrSync n i i«aii!«'cd ,.i NFC Ttchnotoglii*. Inc 



Computers ana Communications 










bigger. 

configuration and optimal image. And both give you great resolution— 


the 4D, from VGA up to 1024 x 768; the 5D, from VGA to 1280 x 1024. 


The main difference: one is for large ideas. The other, for extra- 

lUM PQATWT gpri h'S- 1 ? nrp rrglilBi*d iiademirt s- nl Ihe Inl&iuhnnjj E-janaa! Mnch rw-i C-o'pnriLra 

large. For literature, call 1-800-826-2255. For details, call NEC 

Moarlral' U !i i reginAicd liKtanulc <y *.p f iiH CtuftpuiBi, iiie 

Technologies, Inc. 1-800-FONE-NEC. 

CWN N«C *K. 
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Just when Power Seekers thought 
they had nowhere left to go... 





























IBM RISC System/5000 fam i ly 

With the most powerful desktop workstation on earth. 


No matter how big the job you 1 re setting 
off to conquer, the new IBM RISC System/6000 
family of TOW ERstations and POWERservers is 
for you .The desktop POWERstation 320 puts 
more than 7 M FLOPS and over 27 MIPS at your 
command—power that soars as high as 13 
MFLOPS and 41 MIPS in oilier models. 

What makes it possible is POWER Archi¬ 
tecture—Performance Optimization With 
Enhanced RISC—IBM's second generation of 
RISC technology. It delivers up to four instruc¬ 
tions per cycle and has the most powerful CMOS 
microprocessor in the business. 


ml - - 

M FLOPS 

MIPS 

SPEC mark 1 " 

POWERstation 320* 

74 

275 

22,3 

DEC station 1 " 3100* 

1.6 

14.3 

10.1 

SRARCstation^l* 

1.4 

12.5 

8.4 


tMKUOPSarelUe results tX tire dauble-precasion, all FORTRAN Unpack test 
100 x 100 array iuiie.Tlie Dfrrystone version 1.1 test results are used id compute 
FtlSC System/ 6000 inieger MIPS values where l r 757 tirirystcirws/seconcJ is 1 MIPS 
(VAX 11/700). SPECmsfk is 3 geometric mean of ten benchmark testa. 
tPerfurmarveedatB are bfised on published benchmark information 

Micro Channel makes bottlenecks 
ancient history- All RISC System/6000 models 
feature a new implementation of the IBM 
Micro Channel bus with I/O throughput ol up to 
40 megabytes per second. And the Micro Channel 
Architecture can accommodate a doubling or 
even quadrupling of this data transfer capacity, 
making traditional, nonexpandable architectures 
seem primitive by comparison. 

Solid support for all UNIX" applications. 

These systems are all based on the industry- 
standard UNIX operating system. And they'll 
run hundreds of applications in such diverse 
Helds as engineering design, fluid dynamics, 
molecular modeling, securities trading, techni¬ 
cal publishing and geophysical modeling, pins a 
w ide select!on of com mcrcia 1 a ppl icat io n s. 

'THe FOWFRistwm 320 CGtfies With 8M3 1 V RAM, 120MB cd d*sk. 13-inch gtayscala display and graphics 
adapter keyboard. mouse. Ethernet'" adapler AIX operal^p sysredi user interface enwonmMTl NF-S* 
and hyperbexl docurctewlahon Exarch and retrieval capability 


A brave new world of 3D graphics. All our 

POWERstations are built to deliver high-speed, 
high-resolution graphics. Our 3D processors 
offer an almost unimaginable palette of 16 
million colors. And our new Supergraphics 
POWERstation 730 gives you 3D graphics capa¬ 
bilities that are really out of this world, perform¬ 
ing nearly one million 3D vector transformations 
per second, 

AIX bri ngs di I ferent worlds together. 

Every model can come preloaded with AIX 
Version 3, IBM’s version of the U NIX operating 
system. It supports major industry standards, like 
POS1X and TCP/IP, plus the programming 
languages C, FORTRAN, COBOL and Pascal. 
And AIX allows the RISC System/6000 family to 
lit into your installed UNIX base, as well as your 

J |M m mm ^ 

IB M S A A cn vironme n ts, g i vin g yo u tl i e best < > f 
both worlds. 


Su 


inter speed at a workstation 


ipercomputei 

price: $12,995* Our entry desktop POWER- 
station 320 starts at $12,995 complete* And 
every member of the RISC System/6000 family 
comes with software service at no extra charge 
and a 12-month warranty. 

The worldwide support of IBM. Then, of 
course, there’s IBM service when vou need it, 24 
hours a day; 365 days a year.To find out more, 
call your IBM marketing representative or 
Business Partner. &&&&*& 

For literature, call 
I 800 IBM-2468, 
ext. 225, And find 
out why its the 
beginning of a new 
world for Power 
Seekers. 


For the Power Seeker. 

Circle 117 on Reader Service Card 
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Georgia World Congress Canter 

West Hall, Boolh Noc 4038 


FLYTECH TECHNOLOGY CO., LTD. 

{HEAD OFFICE) 

2 FU NO. 3, LAME SO, SEC- 3 r 
NAN KANG RDTAIPEI, TAIWAN, R 0 C 
TEL: (02)785-2556 FAX: (02) 73S-2371, 733^7970 
TELEX: 22233 FLTCG 

FLYTECH TECHNOLOGY HANDEL&GMBH 

MENDELSSOHNSTRASSE S3, 

6000 FRANKFURT AM MAIN 1, WEST GERMANY 
TEL: (Q69)74fr0et. 74&4S3 FAX (069)740 375 

FLYTECH TECHNOLOGY (U.S.A), tNC> 

3000 SCOTT BLVD„ SANTA CLARA, CA, 35054 U SA 
TEL: {406)727-7373, 727-7374 FAX: (408)727-7375 

FLYTECH TECHNOLOGY (H.K.) LTD. 

012, & FL. BLOCK B, TONIC INDUSTRIAL CENTRE, 
IS LAMHJNG ST., KOWLOON BAY. KOWLOON. 

HONG KONG 

TEL: 305-1265 FAX: 796-B427 


The World’s First & Original 
Book-Size Computer 

FT-8100 Series 

10MH2 XT/AMI BIOS/256K RAM expandable to 640k/One to two 720KB 3,5'' FDD/ 
Serial/Paral iel/Ga m e/CG A/MG A/Stan dard keyboard connector/lSWatl Power adapter 
Dimension: 240mm x 185mm x 45 mm Weight: l .9kg-2.4kg 

FT-8200 Series 

12MHZ f 0 wait State AT/AMI BIOS with Diagnostic/IMB RAM/One to two 1.44MB 
3.5 rr FDD/Option 20MB or 40MB HDD/2 Serial/1 Parallel/CGA/MGA/Standard 
keyboard conn ector/30 Watt Power adapter 
Dimension: 240mm x 185mm x 45mm Weight: 2.1kg-2.8kg 



FT-7082 

82key mini-size Keyboard/XT-AT autoswitch able 


Dimension: 310mm x 145mm x 27mm 


ft's priced lower than you'd expect for a PC 
with this kind of power and portabtiity. 

But don't fake our word for it. 

Caii us today for more information. 


CARRY-) is a fagjstered trademark of FLYTECH TECHNOLOGY CO.. LTD 
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Microbytes 


Research news and industry developments shaping the world of desktop computing 


Image Compression Chip Cuts Space and Time 


I n a development that could make 
graphics less of a hog when it 
comes to devouring computing re¬ 
sources, C-Cube Microsystems (San 
Jose, CA) has built a compression/ 
decompression processor that can 
squeeze data, on the fly, by as much 
as 25 times. C-Cube, founded by 
former Weitek and Radius engineers, 
says that its custom VLSI processor 
can compress a 25-MB graphics image 
to 1 MB in 1 second or a 1-MB video 
frame in second, allowing 
for real-time compression of 
graphics images. 

With this kind of compression 
power, the chip could significantly 
alleviate some of the processing and 
storage demands of such applications 
as multimedia, desktop video, and 
color desktop publishing. According 
to marketing manager Mauro Bonorni, 
there has been tremendous interest in 
the chip among manufacturers of 
computer equipment as well as makers 
of consumer electronics goods. 

The single-chip CL550 uses the 
proposed Joint Photographic Experts 
Group (JPEG) standard compression 
algorithm, supported by IBM, DEC, 
and NEC. The basic compression 
technique involves discarding data in 
the graphics image describing fre¬ 
quencies that are invisible to the 
human eye. Thus, with compression 
ratios of 10 to 1 for screen images and 
25 to 1 for print images, the difference 
in visual quality is hardly noticeable 


N ow that Microsoft and Apple 
have released more details about 
their outline font technology for 
creating smooth, scalable characters 
on screen and paper (formerly called 
Royal and now called TrueType), the 
advantages are still not obvious and 
are months away from being real. 

Many users are asking if there is 
something '‘better"’ about TrueType 
that makes it functionally better than 
Adobe fonts. Looking at the Adobe 
Type 1 font format and the technical 


(although quality degrades progres¬ 
sively as the compression ratio is 
increased). 

The advent of data compression 
processors as standard equipment in 
computers and devices such as digital 
cameras and VCRs has major implica¬ 
tions for graphics technology. One of 
the big stumbling blocks to transfer¬ 
ring and manipulating high-resolution 
color images or full-motion video is 
the sheer size of the data files required 
to store those images. In 24-bit color, 
an 8!^- by 11-inch image at 300 dpi 
requires 25 MB of storage space. One 
second of fii 11-motion video at 30 
frames per second requires as much as 
30 MB of storage. The ability to 
squeeze the graphics data by as much 
as a factor of 25 means faster trans¬ 
mission rates and much smaller 
memory, storage, and bus bandwidth 
requirements. 

The CL550 will ship to OEM 
customers later this year. The 27-MHz 
version costs $155 in quantities of 
10,000, while the lG-MHz version is 
$95 in quantities of 10,000. 

C-Cube is now selling a software 
version of the JPEG compression 
algorithm, called the Compression 
Workshop, for the Mac II for $550. A 
30-to-l compression of a 30-MB 
image takes about 1 hour using the 
software algorithm on the 68030 
processor of the Mac Fix. It takes 1 
second on the CL550, C-Cube says. 

—Nick Baran 


information available on TrueType, 
it’s hard for users to see where either 
font design has a significant advantage 
over the other. Both use a set of points 
to describe the outline of a character. 
Both use “hints” (instructions that 
make characters look good, particu¬ 
larly at low resolution, such as on a 
monitor or impact printer), although 
they take different approaches. One 
apparent difference is that a portion of 
the TrueType hinting mechanism is 

continued 
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Truelmage, Microsoft's page- 
description language that will 
include TrueType outline fonts, 
will first materialize in Apple laser 
printers. But Microsoft officials 
won’t say exactly when. Even 
though the party line is “1990” 
one official told us that it could 
easily be 1991 before Truelmage 
printers are available. Microsoft 
says that the Truelmage PostScript 
interpreter will be available “this 
year ” It's based on the PostScript 
clone that Microsoft got when it 
acquired Bauer last year. If you 
want TrueType in your current 
LaserWriter, you’ll be able to 
download it, according to Micro¬ 
soft vice president Steve Ballmer. 

IBM announced at Seybold 
Seminars ’90 that it will support 
the Adobe PostScript font 
format on its operating systems 
that comply with the Systems 
Application Architecture: OS/2, 
OS/400, MVS, and VM. The 
company said that it based Us 
decision “on a review of customer 
requirements and preferences” 
Having developed a tendency to 
bet on several horses, IBM said 
that it would also offer TrueType 
for OS/2. An Adobe representative 
at Seybold said that IBM’s com¬ 
mitment to PostScript and Adobe 
font formats “is the clincher” 

Albert Wong, the man who put 
the “A” in AST Research, is back 
with a new company that’s 
offering memory-expansion 
boards for Compaq Deskpro 
computers. However Amkiy 
Systems (Irvine, CA) plans to 
offer a full-fledged desktop 
computer by the fourth quarter, 
Wong said. “We plan to include 
software and an interface that will 
make it easy to get started, things 
like radio buttons in a HyperCard 
stack,” said a company official. 

The Amkiy computer, according to 
people familiar with the machine, 
will be an EISA-based system. 


TrueType vs. Adobe: A Royal Mess for Users? 
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Object-oriented programming 

was a popular topic at the recent 
Software Development '90 con¬ 
ference, judging by attendance at 
OOP seminars and the number of 
OOP products on display. (We 
saw demonstrations of several 
commercial applications created 
using SmallTalk, Actor, and 
Eiffel, but very few using C + +.) 

In talking to programmers, one 
theme emerged: Most of them 
want to learn about OOP but 
haven’t made the further step of 
using OOP techniques profession¬ 
ally. There is considerable 
concern about compatibility 
between different object-oriented 
languages and environments. 

Evidence at the Software Devel¬ 
opment conference is that OS/2 is 
arriving. Most of the major 
compiler manufacturers, with the 
notable exception of Borland, 
now have compilers that produce 
OS/2 code. Watcom, JP1, and 
Lattice all announced new com¬ 
pilers supporting OS/2. Confer¬ 
ence sessions and classes cover¬ 
ing OS/2 programming were also 
mostly sold out. Realia, which 
makes Cobol tools, is planning an 
OS/2 Presentation Manager 
version of its compiler. 

Jensen and Partners Interna¬ 
tional (Mountain View, CA), best 
known for its TopSpeed program¬ 
ming tools, plans new Pascal and 
C+ + compilers for release this 
summer. TopSpeed Pascal will 
use the same environment as the 
company's Modula-2 system and 
will be fully ISO-compatible. It 
will have object-oriented exten¬ 
sions, including multiple inheri¬ 
tance. JPI will package it with a 
translator facility to make the 
compiler compatible with 
Borland’s Thrbo Pascal, as well 
as library extensions to provide 
Microsoft compatibility. Other 
libraries will provide a full DOS/ 
BIOS interface, extended graph¬ 
ics, support for Borland’s graphic 
interface (BGI), and a text 
window manager and time-sliced 
scheduler. Details of the C + + 
compiler were sketchy, but it will 
be in the same mold as other 
TopSpeed compilers. 


independent of the character’s outline, 
and it generally takes more points to 
describe a TrueType character. 
TrueType characters and Type 1 
characters (rendered with Adobe Type 
Manager) look equally nice on the 
screen. 

Microsoft and Apple say that their 
approach is faster at rendering 
characters, and some type designers 
who have been working with True¬ 
Type support that claim. (In a demo 
given by Microsoft, beta TrueType 
was noticeably faster than Adobe 
Type Manager at putting a PageMaker 
document on the screen.) Regardless, 
neither type of font will be rendered 
often. The computer or printer will 
construct a bit map from the font 
format at the proper resolution and 
then cache it in memory, using these 
bit maps until the memory is required 
for a new typeface or a graphic. A 
small difference in speed between the 
Adobe and TrueType interpreters 
probably won’t amount to much, since 
they won’t have to do their jobs 
frequently. This problem might be 
more acute on a computer system 
where the interpreter is displaying 
typefaces on a computer screen, but a 
large RAM font cache can eliminate 
frequent reconstructions of bit maps. 

Microsoft and Apple promised 
originally that their new outline fonts 
would be part of the Mac’s System 7.0 
and OS/2 2.0, both due later this year. 
Microsoft announced recently that 
TrueType will also be part of its 
Windows environment sometime this 
year—not in the “imminently 


I t’s not quite the Berlin Wail 
tumbling down, but for buyers of 
Apple hardware, it’s a triumphant 
moment. Responding to the many 
critics of its service policies, Apple 
Computer (Cupertino, CA) has finally 
changed its warranty. The company 
announced that all Apple hardware 
products sold in the U.S. after January 
1, 1990, will be covered by a one-year 
limited warranty. Until now, Apple’s 
often-bashed warranty has covered 90 
days. The new limited warranty also 
provides for U.S. customers to have 
service performed anywhere in the 
world. Apple dealers outside the U.S. 
already offer a one-year warranty. 
Customers who bought Apple 


coming’’ version (the legendary 3.0), 
but in what will probably be Windows 
3.1, said Steve Ballmer, Microsoft 
vice president of system software. (“If 
not this year, then next,’’ he said.) 

Many of the good things that 
Microsoft and Apple claim about 
TrueType are of more benefit to type 
designers than to computer users who 
aren’t typographers. They say that 
TrueType fonts are easier to develop; 
it’s easier to convert fonts to the 
TrueType format than to Adobe Type 
1 format; and because TrueType is 
similar to a low-level programming 
language, it’s more flexible, and hence 
more appropriate for nonroman 
characters (kanji, in particular) than a 
high-level language like Adobe’s. In a 
random sampling of people who work 
on PostScript fonts and rasterizers, we 
found many who agreed with the 
claims about TrueType. However, we 
also found many who said that they’ll 
stick with the Adobe format because 
it’s proven, it’s established, and in 
some ways it’s better. 

But right now, all we can compare 
is something that exists—Adobe’s 
PostScript fonts—against what Apple 
and Microsoft say will exist. What 
Apple and Microsoft have to do is 
deliver something that works—and 
works reliably. Microsoft’s Ballmer 
agrees. “The most important thing is 
for us to show this stuff working 
across all the promised platforms,’’ he 
said. “That’s the whole point of 
personal computers: Things should 
just work.’’ 

—Tom Thompson and D. Barker 


hardware in the U.S. prior to January 
1, 1990, will get six months of 
AppleCare (Apple’s program for out- 
of-warranty service) free if they 
contract (between March 19 and May 
31) for six months of service. 

The promotional price for a year of 
AppleCare for a Mac SE (with an 
internal 20-MB hard disk drive) is 
$162; for a Mac Ilex (with an internal 
40-MB hard disk drive and a color 
monitor), the price is $246. Volume 
discounts of up to 25 percent are also 
available, depending on the number of 
Apple products covered. 

Most retailers said that the new 
policy will help sell Apple equipment. 
One dealer said, “I’ve always had to 

continued 
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IM now there was only one way 
to integrate C and Assembler. 


While C and Assembler give you power 
to bum, switching back and forth between them 
can leave your brain feeling a little fried. 

All that stopping. And starting. And con¬ 
stantly retracing your steps. 

Well, relax. Now there’s Microsoft® 
QuickAssembler. Available with our clever 
QuickC®Compiler in one location: the first inte¬ 
grated environment for C and Assembler. 

For the first time, you can save time with 
an integrated editor, compiler, assembler and 
debugger that let you create C programs, mixed 
C ana Assembler programs, or Assembler pro¬ 
grams that stand alone. 

To make sure you feel at home in your 
new environment, we’ve designed Microsoft 
Quick Advisor, a hypertext electronic manual 
that coaches, coaxes and guides you on screen. 


Quick Ad visor gives you access to information 
on all ROM BIOS and MS-DOS®calls. And it 
even lets you cut and paste sample programs, 
so you can make both C and 
Assembler subroutines part 
of your routine in no time. 

For more details on 
the incredible integrated 
power of QuickAssembler 
and QuickC Compiler, call 
(800) 426-9400. If you own 
QuickC Compiler version 2.0 already, well tell 
you how to add on QuickAssembler quick. 

And take a load off your mind. 

Microsoft 

Making it all make sense: 



Customers mside the 50 United States, tall lSf)0) 43ff94QG. b Canada, call (416) 67^7638. Outside ihe USl and Canada call (206) 8S2-8661, © Copyright 1999 Microsoft Corporation. All rights reserved. Microsoft, the 
Microsoft kigrj, MSDOSand QuickC are registered trademarksanri Making it all moke sense is a trademarfcof Microsoft Corporation. 














PostScript laser printers 
used to be expensive, larce and 
shared by fne entire office* 

a 

Until now* 














microLaser™ from Texas Instruments: 
the affordable PostScript printer 
you can call your own. 


Finally, for less than $3,000, you 
can have a PostScript laser printer 
right at your desk. TI introduces its 
new microLaser, with the features 
you want — now and in the future. 
Small size. Lots of value. 

At only 13.4 inches wide and 14.2 
inches deep, microLaser may be 
the small kid on the block, but it 
packs plenty of punch. This printer 
takes full advantage of the advanced 


software that runs on your PC. 
That’s because it uses the Adobe® 
PostScript printer language and is 
compatible with the HP LaserJet® 
Series II — allowing you to switch 


between them easily. With that 
kind of flexibility, the six-page- 
per-minute microLaser is ideal for 
word processing, spreadsheet and 
desktop publishing applications. 

Because microLaser features 
the PostScript language, you can 
print fonts in a variety of type styles 
and sizes. Plus, you can print them 
tail-ways, long-ways, all kinds of 
ways. You can even print complex 
pages of integrated text and 
graphics. 

Capabilities that 
grow as your needs 
grow. 

One of the best things 
about microLaser is that 
you only buy what you 
need. So if you’re not 
ready for PostScript lan¬ 
guage, you can buy the 
standard microLaser for 
less than $2,000 and add 
PostScript software and 
other powerful features 
later. 

You can upgrade 
microLaser without tools 
or technicians by simply adding 
upgrade boards. These boards in¬ 
clude up to four 1Mb increments 
of memory, serial and AppleTalk® 
interfaces and a PostScript interpreter. 


All you have to do to get additional 
fonts or emulations is plug optional 
microCartridges into two credit 
card-size slots. 

Superior paper handling. 

Part of what makes microLaser a 
truly personal desktop laser printer 
that takes up so little room is its 
paper drawer, which slides inside. 
Because microLaser holds 250 
sheets standard (it holds 500 when 
you add an optional paper drawer), 
you spend less time refilling paper 
and more time creating superb- 
looking documents. 

The printer also handles a 
variety of paper sizes and types — 
from letter, legal and executive to 
transparencies, labels and enve¬ 
lopes. For those times when you’re 
facing a large mail merge task, just 
plug in an optional envelope feeder 
to easily alternate between letters 
and envelopes. 

Your own PostScript printer 
is a call away. 

To find out more about how you 
can have affordable PostScript 
printing right at your own desk, call 

ti today. 1 - 800 - 527 - 3500 . 



Texas ^ 
Instruments 
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Claris (Santa Clara, CA) has 
acquired from Red Brick Systems 
a query technology that’s sup¬ 
posed to make it easier for 
Macintosh users to access data 
from large corporate databases. 

The Executive Query Tool lets 
Mac users log onto relational 
databases using the standard Mac 
interface and download data 
without having to learn the SQL 
programming language. When a 
user on a client-server network 
makes a query, EQT generates the 
SQL code, which then queries the 
database. Claris plans to develop 
a new application based on EQT 
by the end of this year. EQT runs 
on top of standard server-access 
protocols like Apple’s CL/1, OCI 
from Oracle, and DB-Lib from 
Sybase, which will allow for 
access to most corporate data¬ 
bases, Claris claims. 

IBM’s new RISC System/6000 
appears to be attracting significant 
support from Unix software 
vendors. Over 70 software com¬ 
panies exhibited products at 
IBM's San Francisco rollout of 
the new machines. While most of 
the demonstrated applications 
were for scientists and engineers, 
there were also database applica¬ 
tions from Oracle, Ingres, and 
Informix, as well as financial and 
business management software. 
The programs shown were 
running under a prerelease 
version of AIX 3. Most used the 
X Window System and some of 
the preliminary graphics objects 
supplied in OSF/Motif. According 
to a list from IBM, about 200 
companies say they!! be bringing 
their programs to the RS/6000. 

The new CD-ROM presentation 
of Mozart’s The Magic Flute , 
from Warner New Media (Bur¬ 
bank, CA), couples more than 
7000 screens of information with 
143 minutes of digital music, A 
HyperCard stack supplies 
extensive annotation, commen¬ 
tary, musical examples, extra 
narration, and excerpts from other 
recordings, as well as a full index. 
The three-disk set will sell for a 
suggested $66. You need a l-MB 
Mac and Apple CD-ROM drive. 


very carefully explain Apple’s 
warranty terms to customers, but not 
until they have already decided on 
Apple equipment. If I do it sooner, 
they ask why it isn’t longer than 90 
days. But I must say that the 90-day 
warranty has always been a great 
reason to then sell AppleCare.” 

The warranty was just one item of 


good news for users. Apple cut 
suggested retail prices of the Mac SE 
and SE/30 by as much as 17 percent 
and similarly shaved prices of the 
LaserWriter IINT and IINTX. And as 
of March 1, the price of Apple’s CD 
SC CD-ROM player is $899, 25 
percent less than it used to be. 

—Larry Loeb 


Tools Will Give Windows a Role in Multimedia 


I f multimedia computing were a 
Hollywood movie, the Macintosh 
and the Amiga would be the stars, the 
De Niro and Streep. The IBM PC 
compatible would be the executive 
producer, running spreadsheets and 
taking care of unglamorous business 
chores. 

But PC compatibles could grab a 
piece of the multimedia limelight this 
year, if developers come through with 
graphics, video, and audio tools for 
Microsoft Windows. Microsoft and 
other software vendors have now 
pledged to develop Windows-based 
tools for putting together multimedia 
presentations. These tools would be 
for recording, encoding, and editing 
audio; scanning, drawing, painting, 
and manipulating photos and graphics; 
capturing, editing, and digitizing 
motion video and animation; and 
editing and indexing text. Some of 
these packages are already working 
with the Mac, which suggests com¬ 
patibility between Mac and Windows 
applications. 

Microsoft has licensed Macro- 
Mind’s multimedia playback software, 
Director, for use in a future version of 


Windows. Director 2.0 produces 
animation sequences for the Mac II in 
full color and with sound. The new 
Windows version (whose release date 
has not yet been announced) will be 
able to play back multimedia presenta¬ 
tions prepared on the Macintosh. The 
same Macintosh files can be played 
through Windows, the companies said. 
(They recently demonstrated an IBM 
PC and Mac side by side playing 
Director 2.0 presentations.) Macro- 
Mind and Microsoft have agreed to 
explore additional cooperative efforts 
in related areas, including OS/2-based 
versions of animation run-time 
software, 

“For multimedia to really take off, 
the industry needs a rich set of 
software tools from vendors across a 
wide range of disciplines" said 
Microsoft chairman Bill Gates. 

Among the companies that are 
pledging to ship such tools for 
Windows-based applications by the 
end of this year are Asymetrix, Auto¬ 
desk, Corel Systems, Electronic Arts, 
Farallon Computing, Zsoft, Meridian 
Data, and Micrografx. 

—David Reed 


Will This Be The Year of the Wireless LAN? 


W e’ve been hearing for years about 
‘The Year of the LAN.” But at the 
recent ComNet show in Washington, 
D.C, people were talking instead about 
“The Year of the Wireless LAN.” For 
users who don’t need the high data rates 
offered by digital land lines or who want 
to avoid the hassles of cabling, several 
companies are, or soon will be, offering 
systems for wireless communications. 
Each uses spread-spectrum technology, 
which employs high-frequency radio 
signals to link computers. This approach 
allows signals in a narrow frequency 
band to be spread and transmitted over a 
broad range of frequencies with lower 


energy content, thus minimizing noise 
and interference with other radio de¬ 
vices. The signal is then collapsed back 
to its original narrow frequency band at 
the receiving end of the transmission. 

O’Neill Communications (Prince¬ 
ton, NJ) was one of the first to take 
this approach, with its LAWN (Local 
Area Wireless Network), a proprietary 
LAN that uses small transceivers to 
connect as many as 20 personal 
computers in a workgroup. 

Ferranti Datacom (Sunnyvale, CA) 
plans to soon release the RM38, a 
$3450 radio modem designed for 

continued 
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Shifting the Balance Of Power in Database Management 


There's a new leader in Lhe relational database manage¬ 
ment world. Its name is FoxPro. 

FoxPro is the first and only microcomputer database 
management system that combines astonishing per- 
formance with a sleek interface of amazing power and 
beauty. 

* FoxPro offers all the elegance and accessibility of a 
graphic-style interface, yet operates at the stunning 
speeds possible only wilh character interfaces. 

■ FoxPro is so easy to learn and use, even beginners 
can become productive immediately: yet it's powerful 
and sophisticated enough to satisfy the needs of the most demanding 
developers and power-users, 

■ FoxPro gives you choices instead of limits: use a mouse or a 
keyboard; type commands or use the object-oriented interface; run in 
one window, or hundreds. 

■ FoxPro is so efficient, it runs in a 5I2K PC-XT yet it T s able to take 
advantage of the speed, expanded memory and extended video 
modes of the most advanced machines available. You don't even need 
a graphics card or special w indowing software. 


Nothing is Faster 

Fox Software products are famous for their 
unmatched execution speed. FoxPro extends that 
tradiLion, 

FoxPro is up to eight times faster than dBASE IV — 
more than 15 times faster than dBASE III PLUS! 

And that blazing speed translates into unprecedented 
power. Now r you can efficiently process gigantic 
databases with hundreds of thousands— even 
millions —of records. 

Protecting Your Investment 

With FoxPro, your existing Fox BASE + or dBASE lit PLUS pro¬ 
grams will run perfectly—first time, every time, no excuses. And 
FoxPro is language-compatible with dBASE IV. But FoxPro doesn't 
stop there. It has over 14(1 language enhancements not found in any 
version of dBASE. We've outdone ourselves by adding more than 
200 language extensions you won't find in FoxBASE-K 

Best of all, FoxPro opens up whole new worlds for your applications 
by letting you move them onto a variety of different platforms. 

The Tradition Continues 






■rything we know about 
engineering, databases and 
interface design, and focused it into 
one remarkable product—FoxPro. 


FREE Demo Disk 


Fox Software is committed to 
excellertce — our products prove it. 

We’ve been producing superb database 
management software since 1983. And 
our products for both the PC and (he 
Macintosh continue to win awards 
worldwide. 




Shi l l the balance of power in vour favor 
by trying FoxPro for yourself. 


Call (419) 874-0162 now to get your 
free demo disk. Or ask for the FoxPro 
dealer nearest you. See for yourself: 

Nothing Runs Like The R>x. 


Fox BASE f Users: 
Call About Our Liberal 
Upgrade Offerl 


See us et the 
davits Convention 


June 19-21 
Booth #650 


System Requirements: FoxPro operates in 
5I2K RAM (640K recommended) with MS/PC- 
DOS 2.0 or greater and an #086/80X8 X0286 
or B03S6 tnicropr&vifJiSiH'. Far optimum per 
for ma me, FoxPro lakes complete advantage of 
any available EXtS (expanded menu try I itr a 
math coprof essw. 

Tvadt T marktOn ■« er: FoxPro , Fo xBA SE + / Fox 
Software: dBASE Iff PLUS. dBASE IV 7 
AshtonTate. 


Pox Software 

Nothing Runs Like The Fox , 

I m Software .Inc, (419)8 744 > f 62 
134 W. South Bo ambit) FAX . U 1 91 K74-K67K 
Perrvshurg, Ohio43551 Teles: 6503041)827 FOX 
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Thousands Of Itople Do This Every Wtek... 



12 MHZ 286 VGA 


* 80286-12 Processor 
» 2 Megs RAM 

* 1.2 Meg 5r Drive 
1.44 Meg 3.5" Drive 

■ 65 Meg 28ms RLL Drive 

■ 16 Bit VGA with 512K 

■ 14" 1024 x 768 Color Monitor 

* 1 Parallel & 2 Serial Ports 
f 101 Key Keyboard 

* MS DOS 3.3 or 4.01 

$1995.00 


25 MHZ 386 VGA 


■ 4 Megs RAM 

■ 12 Meg 5r Drive 

■ 1.44 Meg 3.5" Drive 

■ 110 Meg ESDI Drive 

■ ESDI Controller with 32K Cache 

• 16 Bit VGA with 512K 

* 14" 1024 x 768 Color Monitor 

* 1 Parallel & 2 Serial Ports 

■ 101 Key Keyboard 

• MS DOS 3.3 or 4.01 

$3095.00 

With 64K Cache $3495.00 
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GATEIM386SX 

•- 2 Megs RAM 


■ 1.2 Meg 5W" Drive 

- J 

■ 1.44 Meg 3.5" Drive 

w 

■ 65 Meg 28ms RLL Drive 

LW 

IXCELUNT 

■ 16 Bit VGA with 512K 


■ 14" 1024x768 Color Monitor 

■ 1 Parallel & 2 Serial Ports 

■ 101 Key Keyboard 


* MS DOS 3.3 or 4.01 


$ 2195.00 


33 MHZ 386 VGA 


» 64K Cache RAM 

* 4 Megs RAM 
i 1.2 Meg 5>/4" Drive 

1.44 Meg 3.5" Drive 
150 Meg ESDI Drive 

■ ESDI Controller with 32K Cache 

■ 16 Bit VGA with 512K 

■ 14" 1024x768 Color Monitor 
I Parallel & 2. Serial Ports 

* 101 Key Keyboard 

■ MS DOS 3.3 or 4.01 

$3995.00 


20 MHZ 386 VGA 

4 Megs RAM 
* 1.2 Meg 5 W" Drive 

t « a a 

■ 

» 1.44 Meg 3.5" Drive 

65 Meg 28ms RLL Drive 

■ ¥ t « 

A * * O at 

■ ■ 16 Bit VGA with 512K 

Outjwctioi* 

14" 1024 x 768 Color Monitor 

1 Parallel & 2 Serial Ports 
■ 101 Key Keyboard 
i MS DOS 3.3 or 4.01 


$ 2595.00 


With 64K Cocke SM5.00 


25 MHZ 486 VGA 


» 4 Megs RAM 
* 1.2 Meg 514" Drive 
• 1.44 Meg 3.5" Drive 
1 150 Meg ESDI Drive 
ESDI Controller with 32K Cache 
16 Bit VGA with 512K 

■ 14" 1024 x 768 Color Monitor 
1 Parallel & 2 Serial Ports 

101 Key Keyboard 

■ MS DOS 3.3 or 4.01 

$5295.00 
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Ted: OK, we’re putting together 
another ad for the magazines and I 
thought you should be the ones to write it. 

Todd (laughing): Hey, Ted, I’m 
no. writer. 

Ray: Me neither. Don’t you s’pose 
we could hire somebody to write our 
ads? (Laughter.) 

Ted: No, because we’ve always 
been straight forward in our advertising. 
I've analyzed the market and I can't 
understand why anyone would buy 
a computer from anyplace except 
Gateway. Now I know you all agree 
with me, so I want you to tell the world 
what you can do for them. Just 
straight talk from a friend in the business. 
I’m recording this— 

Troy: Is this legal? 

Ted: —and I’m gonna give the tape 
to word processing for a transcription. 
And that’s gonna be our ad. 

Norm: This oughta be good! 
(Laughter.) 

Ted Todd, you're on. I’m looking 
for a computer system. Why should I 
buy from Gateway 2000? 

Todd Because Gateway has the best 
value. We lead the market in price, 
quality and service. It’s that simple. You 
wanta get the best system for the best 
price from a company you can depend 
on? Then buy from Gateway 2000. 

Troy: Yeah, shop around. But don’t 
be fooled by stripped-down systems. 
Compare Gateway feature for feature 
and we blow the competition away. 

Norm: And read the reviews: Our 
systems out-perfonm machines that cost 
twice as much. 

Ted Troy, you’re on. You run 
the plant so you tell me what kind of 
quality I can expect? 

Troy: Well we rise a component 
that’s not very common today—pride. 
Each machine that goes out the door 
is custom-built by one person. That 
person’s pay is determined by how sat¬ 
isfied you are as a customer. We use only 


lop-of-ihe-line components. You 
combine that with the midwest work 
ethic and you’ve got an unbeat¬ 
able combination. 

Ted OK. Gateway’s got great prices 
on quality systems. Bui we can’t 
guarantee everyone that they’ll never 
have a problem. 

Ray: If we could. I’d 
be out of a job. (Laughter,) 

Ted Yeah; Ray. Tell me about your 
job. What happens if a customer "does 
have a problem? 

Ray: That’s where we shine. 
Gateway’s tech support is the best in the 
industry. We know what we’re talkin’ 
about, but most importantly, we care. 
We’ll bend over backwards to take care 
of you. You won’t hear us saying, 

“Sorry ma’am, that’s a software prob¬ 
lem.” We don’t care whose problem it 
is. If the machine is not working for 
you, we’ll do everything in our power 
to get you up and running. 

Ted What if you can’t fix.a problem 
over the phone? 

Ray: Then we can send a technician 
to almost anyplace in the nation. 

Ted Kathy—bet you thought I forgot 
you—what about customer service? 

Kathy: Customers get very personal 
service here. When you call Gateway, 
you’ll be assigned to one customer 
service representative who will follow 
your order from start to finish. Your 
personal rep will make a special effort 
to get to know you and make sure 
you're completely satisfied. 

Norm: Hey, this sounds almost top 
good to be true. 

Ted Some people think that. But our 
customers don't—ask them. They 
know Gateway 2000 is the best value 
in the industry. 

Norm: Do we have an ad yet? 

Ted Yeah, I think so. All I have fo 
do is cut some prices on our systems. 
Then get ready for a really hot summer... 
(Tape End Indicator.) 



Ted Waili. 
President 



Troy Milter, 
Plant Manager 



Kathy Skidmore, 

Customer Service Manager 



Ray Kayt, 

Technical Support Manager 



"You’ve gvt a friend in the business," 

800 - 523-2000 


GUI Galewny Drive * North Shit Cr&Sotilh Dikoli 57M - Tekplm 605-232-2000 ■ F«W232-2023 










MICROBYTES 


NANOBYTES 


The 17-member Coordinating 
Committee for Multilateral Export 
Controls (COCOM) has agreed to 
reduce restrictions on high- 
technology exports to the 
Eastern Bloc countries under¬ 
going political change—Czecho¬ 
slovakia, Hungary, and Poland— 
but not to the Soviet Union, “In 
the American view, there’s still a 
qualitative difference in the 
security situation between the 
Soviet Union and Eastern 
Europe/’ a senior administration 
official said, 

Caere Corp. (Los Gatos, CA) 
claims that it has the fastest 
optical page-reading system on 
the market. The new Parallel 
Reader can process and recognize 
characters at a top speed of 700 
characters per second, or 2500 
words per minute, the company 
says. The $10,995 system’s fast 
throughput is due mostly to its 
processing power and the way it 
handles pages. The box itself 
contains a 386SX CPU and four 
additional processor boards, each 
one holding a Motorola 68020 
and 2 MB of RAM. Each 68020 
board takes a page as it’s scanned 
in and reads and processes the 
text. Other multiprocessor OCR 
systems assign different jobs to 
each processor and basically pass 
a page from one processor to the 
next, whereas Caere has all four 
boards work on different pages at 
the same time, said product 
support supervisor Dusty Perry¬ 
man. The Parallel Reader comes 
with a 40-MB hard disk drive, a 
VGA display adapter, 1 MB of 
RAM, a 514-inch floppy disk 
drive, MS-DOS 4.1, and Win¬ 
dows 23; no keyboard, monitor, 
or mouse is included. 

Tandy (Fort Worth, TX) has 
slashed the price of its low-end 
IBM-compatible 1GQQHX 
personal computer from $699 to 
$299. Introduced in 1987 as a 
home or school PC, the IG00HX 
comes with MS-DOS 2.11 and 
Tandy’s DeskMate user interface 
in ROM. The computer supports 
an external 5 l A -inch floppy disk 
drive (not included) and comes 
with Personal DeskMate 2. 


situations in which the computer is 
literally moving while you use it (e.g. t 
testing motor vehicles). The RM38 
offers synchronous or asynchronous 
communications at up to 9600 bps. 

The 1-watt transceiver has a range of 
up to 10 miles, the company says. 

Telesystems (Don Mills, Ontario, 
Canada) has taken a different ap¬ 
proach than O’Neill: The Arlan 400 
PC LAN uses transceivers that mount 
inside the computer (on an XT-bus 
board) and run a full version of 
Novell’s NetWare. The data rate of the 
Arlan 400 is 230,000 bps—nearly 24 
times the LAWN’s 9600-bps speed— 
but the cards are also much more 
expensive ($1500 versus $495 per 
node). Telesystems president Wence 
Zenko says that his company is aiming 
for users who want to extend existing 
wired LANs between buildings. The 
radios have a range of 500 feet indoors 
and up to 6 miles outdoors across 
unobstructed space. Telesystems says. 

Agilis (Mountain View, CA), 
maker of the eponymous “hand-held” 


workstation, is selling its radio 
technology by the slice. The 
company’s new 21CSP module 
($2495) plugs into the Agilis computer 
and lets it act as a mobile workstation 
linked to an Ethernet LAN, with a data 
transfer speed of 230,000 bps. Each 
radio has a range of 1 kilometer 
outdoors and 100 meters indoors, 
Agilis says. The main bus on the 
Agilis works at an Ethernet speed of 
10 Mbps. The transceiver connects 
directly to the Ethernet bus and 
converts the data rate to 236,000 bps 
for wireless transmission. 

Agilis plans to offer its technology 
for other communications protocols, a 
company official said. The company 
recently showed us a prototype with a 
LoealTalk port on a 3- by 54nch 
board. As it so happens, the 
transceiver’s data transfer rate of 
236,000 bps coincides with the 
transmission speed of the LoealTalk 
protocol used on Macintosh-based 
AppleShare and TOPS networks. 

—Nick Baran and Andy Reinhardt 


Mac OS to Get Print-to-Video Capabilities 


B y the end of the year, the 

Mac OS will incorporate video 
output capability, including the ability 
to print a file to videotape. Apple 
Computer is working with Sony to 
enable the Mac to write to videotape 
on Sony video machines that have 
serial control ports, according to T^ler 
Peppel, manager of Media Integration 
at Apple. Some of these videotape 
machines {YHS and 8-mm) retail for 
as little as $300. 

Apple wants to integrate sound and 
video manipulation in the Mac OS so 
that all Mac programs can take 
advantage of such multimedia 


capabilities, Peppel said at a recent 
conference on CD-ROM. Using a 
prototype of Mac System software, he 
was able to move a videotaped 
sequence to a single slide (created 
with the Power Point presentation 
program); when he clicked on a video 
display icon, the slide show ran with 
full animation and digital sound. 

It would be as simple to write to 
videotape as to prim to any other 
device, Peppel said. First you would 
select the videotape icon from the 
Chooser and then pick NTSC or PAL 
output and print. 

—David Reed 


ISDN Puzzle Pieces Slowly Falling into Place 


S keptics are still willing to take 
bets: Which will come first— 
ISDN or human colonies on Mars? 

But some observers of the communi¬ 
cations industry now say that the 
Integrated Services Digital Network— 
which promises high-speed voice and 
data (including video) transmission 
over a regular phone line—is finally 
“a reality” due to several important 
developments in the last few months. 
Most significant, they say, is that 


vendors and standardization groups 
have finally agreed on the Signal 
System 7 (SS7) standard for connect¬ 
ing islands of ISDN service to one 
another through conventional tele¬ 
phone switches. This will allow phone 
companies to connect the small 
pockets of ISDN service in cities such 
as Fresno and Chicago to one another, 
even though ISDN itself is not yet 
operating nationwide. 

continued 
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I our customers expect software that works. 
I All the time. The key to software quality is 
I exhaustive testing, it’s also an engineer’s 
I worst nightmare. But it doesn't have to be. 
I Because now’ you can automate your soft- 
ware testing. 

Introducing the Atron Evaluator. The first and 
only non-intrusive automated PC-based software 
testing tool. 

The Atron Evaluator automatically runs your soft¬ 
ware regression testing programs. All of them. All 
day. All night. Giving you thoroughly tested, higher 
quality software. 

The Atron Evaluator is hardware-based. And since 
it’s non-intrusive, software behavior is tested with 
out the risk of alteration. Once your tests have run, 
you can refer to automatically generated test reports 
to double-check test results. 

The Atron Evaluator saves time. And time makes 
you money. Development cycles are shortened, so 
your software gets to market sooner. And while your 
test programs are running, you can be more produc¬ 
tive. Start a new project. Or go home. 

For more information about the Atron Evaluator, 
call us at 1 -800-28$-593 3. And put an end to your 
worst nightmares. Automatically. 

Circle 21 on Reader Service Card 


En Europe, contact; 

Elvere* Limited, Enterprise House 
Piassey Technology Park, Limerick. Ireland 
Phone: 061-338177 

Q A Training Limited, Cecily Hill Castle 
Cirencester, Gloucestershire, GL7 2EF, England 
Phone: (0285) $888 


A Division of CADRE Teetwalagies 

Saratoga Office Center 
12950 Saratoga Avenue 
Saratoga, California 95070 
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What the© 


Ask any PC enthusiast 
and they’ll tell you that the 
Microsoft* Mouse is one very 
hot number. 

Its nose is low and omi¬ 
nous. Its midsection rises up 
gracefully, connected by a 
smooth set of curves that flows across stop with looks, 
the entire body, creating a beautiful, Take a peek underneath the 

sculpted look. Mouse and you’ll find the tracking ball 

It’s hard to believe this incredible in front, for better pointing accuracy 
form actually has a function. With the new, expanded control 

But it does. panel there are hundreds of choices for 

The patented design is made to fit sensitivity, pace and acceleration. Put- 
the human hand. Making it easier to ma- ing you in total control of the cursor’s on- 
neuver. And noticeably more comforta- screen behavior. From meticulously slow 
ble. All of this advanced thinking didn’t right on up to warp speed. 



For mm infonmtiim inside the 50 United States, call(800)541-1261 Dept. K3l In Canada, call 1416)673 7638. Outside, the US and Canada, call (206)882-8661, © Copyright1990Microsoft Qtrporutum. All rights 










xrts will be 
Ms war. 


And, with the resolution coming 
in at a mind-reading 400 points per inch, 
cornering, stopping and starting are sec¬ 
ond nature. 

What it means is you can race 
through even the most complicated soft¬ 
ware programs without hesitation. 

Combine all of this with the fact 
there’s OS/2 support in the driver, and 
your Mouse is ready for today’s sophis¬ 


ticated applications. 

You’ll even be in 
control of what type of 
software you can add. 
Choose either Microsoft 
Windows™ version 3.0 or 
Microsoft Paintbrush! 

To get more information about 
the Mouse, or if you’d like to take a com¬ 
plete and thorough test drive, see your 
local Microsoft dealer. 

One spin through your favorite 
program and you’ll realize there’s noth¬ 
ing else like it 

Microsoft 

Making it all make sense" 


aft and the Microsoft fogu are registered trademarks and Windows* Paintbrush aru.i Making ft all make sense are. trademarks of Microsoft Corporation The Afiewsoft Mouse design is patented. (Patent nos. 302,426.) 
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Texas Instruments (Dallas) cut 
the price of its TravelMate 
LT286 laptop computer The 
Model 25, which comes with a 
VGA screen and a 20-MB hard 
disk drive, now costs $4599 
instead of $4999. And the Model 
45, which has a 4G-MB hard disk 
drive, now costs $4999 instead of 
$5599. 

If you buy seven of HP’s top-line 
personal computers (386SX-, 

386-, or i486-based Vectras), the 
company will throw in a LaserJet 
III for free. That’s a $2395 value* 
Buy five, and HP throws in a 
LaserJet IIP. Buy three, and you 
get a free DeskJet Plus. 

Irwin (Ann Arbor, MI) has 
knocked $400 off the price of its 
tape backup system for the 
Macintosh. The Model 5040, 
which is capable of storing 40 
MB on a cartridge, is now $995. 
The Model 5080, which can back 
up 80 MB on a tape, is now 
$1295. Irwin recently started 
offering new tapes that will let 
both drives store an extra 20 MB 
per cartridge. 

Advanced Micro Devices 
(Sunnyvale, CA) is reducing the 
price of the 16-MHz version of 
its 286 microprocessor by 30 
percent. AMD says that demand 
for its 286 chips increased by 100 
percent in the past year. The new 
price: $26 per chip in quantities of 
1000, down from $37. 

Cyrix (Richardson, TX) is now 
offering higher education a 
discount on its FasMath 
coprocessor, which is compatible 
with Intel’s 80387. The new 
program lets a teacher buy two of 
the chips at half the normal price* 
The 16-MHz version normally 
sells tor $570, the 20-MHz for 
$647, the 25-MHz for $814, and 
the 33-MHz for $994. 

Astute observers noticed a bunch 
of ersatz reporters representing 
“Computer Publicity News** at 
IBM's RS/6000 rollout* They 
were, in feet, public relations 
employees from workstation 
maker Sun Microsystems. 


Another major development is a 
final agreement on the so-called U- 
interfece that governs the two-wire 
connections linking customer premises 
to local telephone lines. With these 
two pieces of the puzzle in place, 

ISDN is now standardized enough for 
large-scale implementation. One 
ISDN insider says that installation of 


large digital switches is proceeding 
fester than expected. 

One thing holding back ISDN is 
the installation of fiber-optic cables all 
the way to the “local loop,” or 
individual user site* Replacing existing 
copper wiring around the U.S. is 
expected to take another 5 to 10 years. 

—Andy Reinhardt 


IBM Promises Interoperability Between SAA, AIX 


A lthough IBM has been heavily 
promoting its “seriousness” 
about Unix, manifested by its new 
RISC workstations and new version of 
AIX (IBM’s rendition of Unix), 
there's a gap between IBM’s Unix and 
its other operating systems. Those 
other operating systems—MVS, VM, 
OS/400, and OS/2—all comply with 
IBM’s Systems Application Architec¬ 
ture* SAA is a set of guidelines for 
consistent interface and software 
development characteristics, designed 
to let SAA-based applications commu¬ 
nicate and share data transparently. 

The environments offered for the 
new RISC System/6000—AIX, OSF/ 
Motif, AlX/Windows, and NextStep— 
do not conform to SAA. 

IBM sees SAA as its main soft¬ 
ware architecture for its business 
customers, and AIX as the platform 
for its scientific and technical custom¬ 


ers. In other words, IBM expects that 
banks, insurance companies, account¬ 
ing firms, and financial institutions 
will use mainly PS/2s, AS/400s, and 
mainframes, running OS/2, OS/400, or 
MVS and VM. Engineers, financial 
and statistical analysts, and govern¬ 
ment contractors will use mainly 
IBM’s new workstations running AIX* 
But rather than have those two 
classes of users isolated from each 
other, IBM officials say that they hope 
to alleviate the incompatibility 
between AIX and SAA by providing 
“interoperability” capabilities. Those 
capabilities will include support for 
sharing files and databases, common 
programming languages, network 
management, E-mail exchange, and 
support for the X Window System and 
Presentation Manager on both SAA 
and AIX platforms. 

—Nick Baran 


Imagine Buying an i486 for 35 Cents 


B y the year 2000, manufacturing 
semiconductors will have become 
so inexpensive that chips as complex 
as the i486 will cost about 35 cents 
(currently about $800), and memory 
chips with 1-MB capacity will sell for 
a dollar, predicts one industry watcher. 
Andy Rappaport, president of the 
Technology Research Group (Boston), 
said at the IEEE Compcon Spring ’90 
conference that if historic and current 
trends continue, the cost of making 


semiconductors will be minimal, and 
consumers as well as designers will 
benefit. Many electronic goods will 
become dramatically more powerful, 
Rappaport said, to the point that the 
“16-MB, L5-MIPS microwave oven” 
is a serious proposition. The cost of 
the semiconductors in a workstation 
capable of 30-MIPS operation will 
drop below $100 by the year 2000, he 
predicted. 

—Owen linderholm 


PLUG US INTO YOUR NETWORK and let us know what’s going on . If you, 
your company, or your research group is working on a new technology or 
developing products that will significantly affect microcomputers and the way 
people work with them t wed like to hear about it Phone the BYTE news 
department at (603) 924-9281. Or send a fax to (603) 924-2550. Or write to us 
at One Phoenix Mill Lane, Peterborough, NH 03458. Or send E-mail to 
* * microbytes J1 on BIX or to 1 'BYTE” on MCI Mail * An electronic version of 
Microbytes, offering a wider variety of computer-related news on a daily basis , 
is available on BIX. 


32 BYTE * MAY L990 












PCterminal/286 


PCterminal/286 


PCterrm 


5/NOVELL 


SAMSUNG/NOVELL 


PCterminal/286 


samsuh 

PCterminal/286 


LMtSVIMG/NOVELL , 

lern\\nal/286 


SAMSUNG/NOVi 

PCterminal/286 


SAMSUMG/NOVEU. 

386AE FILE SERVER 


How to plan your LAN. 


You’ll need a pencil. 

That’s to write down the telephone number 
on the bottom of this page. Which will con¬ 
nect you with Samsung’s nationwide network 
of resellers. And the Samsung/Novell co¬ 
labeled line of LAN hardware. 


With one call you can plan on substantial 
savings over the big name computers which, 
despite high clock rates and even higher price 
tags, are not really optimized for networking. 

And you can plan on 100 percent compat¬ 
ibility with all versions of Novell’s NetWare® 
because Samsung’s LAN hardware was co¬ 
designed by Novell. 


THE TESTING WENT IN 
BEFORE THE LABEL WENT ON. 


NETWORKING VS. NOTWORKING. 

What’s the difference? Take our 386AE 
Fileserver. It includes Novell’s Advanced 
BIOS and 8 expansion slots to accommodate 
multiple network interface cards and disk 
controllers. Plus an oversize power supply 
for driving dual high capacity hard disks and 
tape backup system. Plus 4 megabytes of 
memory for disk caching. 

Then there’s Samsung’s PCterminal/286 
Diskless Workstation with a built-in Ethernet 
interface and Remote Boot EPROM. 

And not to be overlooked is our 16-bit 
SE2100 Ethernet Interface Card which pro¬ 
vides up to twice the throughput for the price 
of an 8-bit card. 


Samsung’s 386AE and PCterminal/286 have 
been tested exhaustively and certified by 
Novell for compatibility with all popular net¬ 
working products. In fact, Samsung’s 386AE 
is one of 3 fileservers certified by Novell to 
run NetWare 386. 


CALL TODAY. 

For the name of the Samsung 
reseller nearest you, call us today 

at 1-800-624-8999, ext. 851. 


Readers 

choice 

SAMSUNG/NOVELL. 

PCterminal/286 


Novell’s engineers successfully tested 
the PCterminal/286 in 1200 network 
configurations...with 50 units running at once! 
No other computer manufacturer can make 
that claim. « 






The 386AE and PCterminal/286. More than affordable. 


eg SAMSUNG 
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and Ask BYTE 


The ASCII Controversy 
Rip Collins* evaluation of ASCII (Stop 
Bit, January) is essentially correct. I 
never could comprehend the wisdom 
with which the punctuation and other 
symbols were arranged. The ASCII defi¬ 
nitions with values greater than 127 seem 
tacked onto the end of the set as if by 
afterthought. 

That’s where my agreement ends. I 
don’t understand how ASCII caused the 
divergence of compound delimiters in 
Ada, BASIC, and C. I agree that ASCII 
had something to do with the problem in 
not providing symbols such as “not equal 
to,’’ forcing the framers of those lan¬ 
guages to create their own. But I disagree 
that it forced everyone to produce differ¬ 
ent “not equal to’’ symbols. The choice 
seems arbitrary, depending on the fram¬ 
ers’ idea of what a comment or other 
symbol should intuitively look like. 

Second, BASIC does not call text after 
a REM or an apostrophe “remarks’* be¬ 
cause comments are delimited by /* in C. 
BASIC was calling them remarks long 
before C existed. The issue is irrelevant 
to ASCII, anyway. 

Third, programs do not “collapse 
under their own weight’’ on the basis of 
the order in which the language places 
the alphabet, digits, and other symbols. 
Well-written programs in those lan¬ 
guages either use the order and layout of 
the character set and other system attri¬ 
butes to best advantage or find ways to 
circumvent the problems that those fac¬ 
tors present. 

Sure, ASCII order leaves something to 
be desired in some cases. Reordering the 
numerals and letters to facilitate charac- 
ter-to-hexadecimal conversion would be 
helpful in my line of work. However, 
pointing the finger at ASCII to such a de¬ 
gree seems unjustified. 

Daniel M. Daly 

Mishawaka, IN 

Sorting the interpretations of unrelated 
terms would not be the phenomenal un¬ 
dertaking that the ASCII standard man¬ 
dates were it not for the developers who 
promote “information interchange” as a 
sanctioned poetic license. Any Joe Blow 
who cares if “zany” precedes “aard- 
vark ” has never considered the compu¬ 
tational poise that the ASCII standard 
provides in linking database, word pro¬ 



cessing, and spreadsheet functions with 
relative invisibility. 

H. de Witt Robinson 
Wilmington, DE 

Apple Talks on AppleTalk 

At Apple, we were pleased to read Mark 
L. Van Name and Bill Catchings’ fine ar¬ 
ticle entitled “AppleTalk Phase 2 and 
You” (January). Thanks. 

Let me make one correction and pro¬ 
vide clarification. The authors have 
equated an AppleTalk Phase 1 zone with 
a single network segment , and hence as¬ 
sert that zones are limited to 254 devices. 
This has never been the case. An Apple- 
Talk zone is an arbitrary collection of 
network segments in an AppleTalk inter¬ 
network; although each segment is 
limited to 254 devices, a zone has no 
such limit. AppleTalk Phase 2 goes fur¬ 
ther. It allows any device on a given seg¬ 
ment to choose the zone to which it wish¬ 


WE WANT TO HEAR FROM YOU. Please 
double-space your letter on one side of the 
page and include your name and address . We 
can print listings and tables along with a 
letter if they are short and legible . Address 
correspondence to Letters Editor, BYTE, 
One Phoenix Mill Lane, Peterborough, 
NH 03458. 

Because of space limitations, we reserve 
the right to edit letters. Generally, it takes 
four months from the time we receive a letter 
until we publish it. 


es to belong. The network administrator 
can establish the list of zones from which 
the devices on a particular segment are 
allowed to make this decision. 

On the subject of LocalTalk, it is clear 
that the authors have not examined the 
issue from the point of view of a custom¬ 
er’s pocketbook. They say Apple has rel¬ 
egated LocalTalk to the low end. I sug¬ 
gest they avoid the potentially pejorative 
association of “low” and view the facts. 

LocalTalk was conceived as and con¬ 
tinues to be the lowest-cost LAN option 
today. We at Apple were not interested in 
engaging in “LAN locker room” con¬ 
tests (“my network goes further and 
faster’’). Our interest was simply to 
allow the customer a penalty-free choice 
between LAN technologies at various 
price and performance points. Local- 
Talk has filled a real need. 

As for a faster LocalTalk network, the 
question is whether it is worth creating 
yet another option; the customers’ vote 
on FlashTalk will help answer that. By 
the way, it is not the “only option,” as 
you style it. Don’t forget good old Ether¬ 
net and now also Token Ring. 

The authors mention that now, with 
the TokenTalk NB product, more than 
one protocol stack can be run simulta¬ 
neously. This is not something new in the 
AppleTalk system. The same has been 
true of LocalTalk and EthcrTalk/Ether- 
net, as users of Apple’s MacTCP and 
many other stacks will attest. 

Gursharan Sidhu 
Technical Director 
Network Systems Development 
Apple Computer, Inc. 

Cupertino, CA 

Thank you for your correction about 
zones. We differ, however, on your sec¬ 
ond major point; we regularly consider 
networking issues “from the point of view 
of a customer’s pocketbook. ” We stand by 
our statement that Apple has relegated 
LocalTalk to the low end, with all its good 
(low-cost) and bad (low-performance) 
implications. For only a few extra dollars 
per Mac, Apple could easily increase the 
LocalTalk performance of at least the 
newer Macs to match that of FlashTalk, 
but to date Apple has chosen not to do so. 
We admire Apple's low-hassle, built-in 
networking support, but we still think 
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Code-dweller emerges from the jungle 


CCT t’s a jungle in there,” said the pro- 

JL grammer looking at the code for the 
lser interface of an application. “Every year 
t gets worse.” 

Don’t despair. Finally, there is a way out 
termont Views™ 2.0. 

From Complexity to Simplicity 

Vermont Views 2.0 replaces the complexi- 
ies of interface coding with the simplicity of 
he Vermont Views Designer. This powerful 
nteractive forms designer works in concert 
vith our comprehensive library of over 550 
unctions to make interface development 
md management quicker and easier than 
>ver before. 

Development Will Never Be 
the Same Again 

With the Vermont Views Designer you will 
quickly create operational prototypes of an 
tpplication interface—and enjoy doing it! 
because design is fast and visual, you will 
nvolve your clients actively from the begin- 
ting. Last-minute change requests will be 
iccepted without battles or escalating costs. 

No longer will you throw away months of 
prototype code— 
the prototype will 
become the imple¬ 
mentation. And, 
integration and final 
esringwiUgo faster, because all Designer objects 
tre tested for validity as they are created. 


No More Maintenance Blues 

Software maintenance typically accounts 
for over 50 percent of total lifecycle pro¬ 
gramming effort—and a higher percentage 
of headaches. With the Vermont Views 
Designer, you will always be able to revise the 
interface quickly and easily, seeing the 
changes as you make them. 

The Vermont Views 
Difference 

Screen generators for 
most C libraries require you 
to modify generated source 
code to create fully func¬ 
tional forms—after which 
you can no longer use the 
screen generator. Not so with the Vermont 
Views Designer. Designer forms and menus 
can incorporate any of the special capabili¬ 
ties of Vermont Views—such as nested 
menus, scroll bars, tickertape fields, scroll¬ 
able form regions, choice fists, and memo 
fields—and still be revised interactively. 



Globally Applicable 

Use \fermont Views with any database or 
file manager with a C-language interface, 
such as Oracle, Informix, dBase, Clipper, 
dbVista, Btrieve, and C-tree. Maintain the 
same interface with the same source code 
under DOS, OS/2, UNIX, XENIX, and VMS. 

Create interfaces for any 
roman-based language. 
Truly a global solution for 
your interface needs. 

100% No-Risk 
Guarantee 

We believe in our pro¬ 
duct. Try Vermont Views 
for as long as you want. 
No limits. If not fully satisfied, return for a full 
refund. 



Message from the Jungle 

“At a recentfield staff meeting, we were able to get 
a consensus on what forms should look like by 
using the Designer on a big screen TV. Changes 
can be posted real-time , and a functioning proto¬ 
type results from the exercise. The form designer 
is GREAT.” 

—Randy Jones, Beta Tester 


Free Test Drive 

Gill now for a free DOS working copy of 
the Designer, lacking only the ability to 
save forms. Get out of that jungle! 

Call 800-848-1248 
Fax 802-848-3502 




Vermont 

Creative 

Software 


Pinnacle Meadows, Richford, VT 05476 
Phone: 802-848-7731 Telex: 510-601-4160 
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LETTERS 


that LocalTalk is slower than desirable . 

You also quote our comment on Flash- 
Talk as the "only option ” out of context; 
it was, at the time we wrote that column, 
the only option that gave you higher per¬ 
formance over LocalTalk cabling. (Day- 
na Talk has since joined the fray,) Obvi¬ 
ously, as the rest of our column dealt with 
them , we did not * forget good old Ether¬ 
net and now also Token Ring . " 

Finally, our statement that "More than 
one protocol stack can run on a single To- 
kenTalk NB card simultaneously ' J does 
not imply that this ability is new to Apple 
networking; we were simply explaining 
how the TokenTalk NB card works. 

We’re glad to find Apple reading Net- 
Works, and we plan to cover more Mac 
networking issues in the future . 

—Mark L, Van Name and Bill Catchings 

DEC’S Many Operating Systems 
The assault from below has not forced 
Digital Equipment Corp. to abandon its 
“one architecture, one operating sys¬ 
tem” philosophy (“Computing with 
Light,” January), DEC never had such a 
philosophy. It is conceivable that DEC 
management was sincere when it coined 
that slogan, but, if so, it never followed 
through. Even on the VAX, “one operat¬ 
ing system” didn't last long. Ultrix is 
about as far from VMS as you can get. 

Even within the DEC proprietary 
world, there was never a single architec¬ 
ture. The PDP-11 is still with us, and 
DEC sold a lot of them as Pro 350 and 
Pro 380 personal computers. The DEC- 
mate is a PDP-8, about as different from 
a VAX as is possible. 

Seymour J, Metz 
Annandale, VA 

Uh-Oh* Call the Lawyers 

Howard Eglowstein was absolutely cor¬ 
rect in his response to Richard Levey’s 
concerns about his hard disk drive write- 
protection modification (Ask BYTE, 
January). Not only is there no reason for 
concern over data errors or invalidating 
warranties, but hardware write-protec¬ 
tion is the only “foolproof way to pro¬ 
tect a file on a PC hard disk. 

I know that Eglowstein's modification 
works well, because I developed the 
same one four years ago and was issued a 
U.S. patent for it two years ago. Several 
hundred have been sold under the name 
Disk Defender, and customers have re¬ 
ported no problems. Great minds think 
alike, but if you want to give credit where 
credit is due, the patent office can docu¬ 
ment that I got there first. 

Dennis Director 
Evanston, IL 


Mac Attacked 

MacZealotry strikes again. I hope no one 
followed Don Crabb’s advice by pur¬ 
chasing a Mac Plus with 1 megabyte of 
RAM and then tried to run applications 
under System 6 (Macinations, December 
1989). He must have been kidding! Sys¬ 
tem 6 itself barely runs in 1 MB. 

He made another misleading state¬ 
ment: “This minimally acceptable OS/2 
box will cost well over $3500,” I can buy 
a 25-MHz 386 with 4 MB of RAM, a 65- 
MB hard disk drive, and color VGA 
video for under $2500 in any of several 
computer stores in the Seattle area, A 
Mac of similar performance and config¬ 
uration would cost over twice as much. 
This is the beauty of the competition in 
the IBM PC-compatible marketplace. 

Crabb seems confused about the dif¬ 
ference between an operating system and 
a graphical user interface. I agree that 
G$/2*s GUI, Presentation Manager, is 
not as refined in appearance as that of the 
Mac. However, OS/2 is considerably 
more refined than System 6. 

Much of what Crabb calls refinement 
is merely user preference—he is used to 
the Mac way of doing things. I find some 
aspects of the Mac interface irritating; 
for example, all applications share one 
menu bar, inactive windows go blank, 
and you must hold down the mouse but¬ 
ton while making a menu selection. 

It is unfortunate that Crabb did not 
perform an unbiased comparison of the 
usefulness of OS/2, System 6, and their 
associated GUIs and applications, rather 
than making vague references about their 
level of “refinement,” Such an approach 
would have been much more useful. 

Waid Reynolds 
Seattle, WA 

Third-Party Apollo Vendor 

In “Apollo Shrinks the Workstation 
Price Tag” (January), Ben Smith states 
that all options for the Apollo DN2500 
are available only through Apollo. At 
Digital Micronics, our business and spe¬ 
cialty is offering innovative solutions and 
options for upgrading Apollo worksta¬ 
tions, including the DN2500. We offer 
memory boards, SCSI disk drives, tape 
drives, and high-re solution monitors. 

Mark S. Bonney 
Marketing Manager 
Digital Micronics, Inc. 

2131 Las Palmas Dr., Suite F 
Carlsbad, CA 92009 
(619) 931-8554 

Helping Hands Update 

We applaud Wayne Rash's column enti¬ 
tled “A Helping Hand” (January). How¬ 


ever, the robotic arm that he mentioned 
was not designed by Prab; it was de¬ 
signed and is produced by the UMI 
Group Ltd., UMTMicrobot's parent 
company in the U.K. 

The arm (which is designated by the 
RTX model number) is the most standard 
robotic system used in research by the 
le ad ing me dica 1/rehabi 1 itat ion in stit ute s. 
While the Prab Command is a sound ge¬ 
neric approach, many other specific 
needs are being addressed by the medical 
research community, and there are many 
open areas needing work. 

Interested readers can contact George 
Novelli, Managing Director, UMI 
Group Ltd., UMI House 9-15 St. James 
Rd., Surbiton, Surrey, KT6 4QN, U.K. 

G. W. Rhodes 
UMFMicrobot, Inc. 
Sunnyvale, CA 

All OS/2’s Children 
Mark J. Minasi's column on OS/2 multi¬ 
tasking (OS/2 Notebook, December 
1989) uses the parent/child example to 
demonstrate the effects of delta and class 
on time slicing. This is fine as far as it 
goes, but the child programs fail to take 
advantage of one of the main features of 
OS/2’s multitasking abilities—the use of 
shared code. 

As he points out, the only difference 
between Child 1 and Child 2 is that they 
display I and 2, respectively, when re¬ 
porting the number of iterations per¬ 
formed. So all that is required is a single 
Child program that passes its number as 
a parameter. Because OS/2 does not per¬ 
mit code segments to be written to, it can 
allow multiple processes to share the 
same in-memory copy of the .EXE file, 
each process having a separate copy of 
the data and stack segments, 

Bryan Ford 
London, U.K. 

The Primes of Our Lives 

For a grizzled veteran of programming, 
it is amusing to see that prime number 
generation still enthuses and apparently 
puzzles younger programmers; one of 
whom, Milton Pope, reported that the 
Sieve of Eratosthenes runs twice as fast if 
you test only the odd numbers for prireal¬ 
ity (Letters, November 1989). 

It is possible to increase the speed and 
reduce the memory requirements still 
further by a simple technique. This is 
based on the observations that the prod¬ 
uct of the first three primes is 2 x 3 x 5 
— 30, and that all other primes, when di¬ 
vided by 30, must produce one of the fol¬ 
lowing eight remainders: 1, 7, 11, 19, 

continued 
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"Zortech C+ + is one of the best MS-DOS 
products I've had the luck to use. I can 
highly recommend Zortech V2.0" 

Scott Robert Ladd - Dr. Dobbs Journal — January 1990 


NEW! AT&T 
C++ V2.0 
SPECIFICATION 

NEW! MS 

WINDOWS 

COMPATIBILITY 


NEW! C++ 
SOURCE LEVEL 
DEBUGGER 

NEW! 

EXPANDED 
C++ TOOLS 

NEW! OS/2 
COMPILER 
UPGRADE 

NEW! EASIER 
PORTABILITY 
FROMMSC 


Zortech is first again 
with the release of its 
new C+ + V2.0 
Developer's Edition 
featuring the AT&T 
C++ V2.0 
specification. 

New V2.0 features 
like Multiple 
Inheritance and Type 
Safe Linkage make 
this the most 
advanced compiler 
available today. 

You get 1500 pages 
of clear, high 

3 uality, professional 
ocumentation. 


Zortech C+ + V2.0 
makes it really easy 
for you to move code 
over from most other 
leading C compilers. 


Zortech C+ + V2.0 
Developer's Edition 
comes with a great 
new environment that 
lets vou edit, compile 
ana debug with ease. 


Zortech present 
another "World's 
First" with its new 
C+ + Source Level 
Debugger for 
MS-DOS. Once 
you've used our 


debugger you will 
never want to go 
back to any other. 

The Developer's 
Edition also includes 
a 99% ANSI 
compatible C 
compiler, seamless 
LIM/EMS support, 
C+ + Graphics Shell, 
TSR functions, C+ + 
Tools, Optimizer, 
SAA/CUA style user 
interface, and full 
standard library 
source code. 

Please call for our 
color brochure. 


PRICES 

C+ + Compiler $199.95 
C++Debugger $149.95 
C+ + Tools $149.95 
Libra™ Source $149.95 
Save $200 - Get the 
Developer's Edition for 
only $450 (includes all the 
above items). 

OS/2 Compiler $CALL 
C++Video $499.95 

USA: Zortech Inc. 

11 65 Massachusetts Ave. 
ARLINGTON MA02174 
Voice: 617-646-6703 
Fax:617-643-7969 

EUROPE: Zortect Ltd. 

106-108 Powis Street 
LONDON SE18 6LU 
Voice: 44-1-316-7777 
Fax:44-1-316-4138 


HOTLINE 1-800-848-8408 
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23, or 29. Therefore, you can represent 
30 consecutive numbers in 1 byte, so that 
an array of 32K bytes can represent a 
table of all the primes in 960,000 consec¬ 
utive numbers. If you want to go further 
than this limit, you can allocate a new 
array block for each 960,000 numbers 
that you want to check. This can go on 
until you run out of memory, patience, or 
both. 

If you want to get fancy, you use 
blocks of 7 x 11 x 13 x 17 = 17,017 
bytes. When you have tested the prime 
numbers of 7, 11, 13, and 17, you copy 
the first block of 17,017 bytes, and in the 
copy you turn on the bits in the first byte 
that indicate divisibility by these four 
primes. Now you can use this modified 
copy to initialize all subsequent blocks of 
17,017 bytes instead of testing them for 
divisibility with 7, 11, 13, and 17. 

Sdren Brandt 
Rabylille, Stege, Denmark 

Another Voice Heard 

I was dismayed to discover that the De¬ 
cember Resource Guide for the Sound 
and Image Processing In Depth section 
did not list our VPC-1000. It is an IBM 
PC-compatible option board that recog¬ 
nizes continuous speech, is speaker-in¬ 
dependent, and operates over standard 
telephone lines. The VPC-1000 package 
sells for $5500 and is also available from 
OEM suppliers such as DEC, Summa 
Four, Syntellect, Perception Technol¬ 
ogy, and Periphonics. 

C. M. Brooks 
Executive Vice President 
Voice Processing Corp. 

One Main St. 
Cambridge, MA 02142 
(617)494-0100 

Don’t Forget Number Crunching 

Fred Langa’s editorial in the December 
1989 BYTE overlooked a very important 
concept: number crunching. The 80387 
or 80387SX requires two to three times 
fewer clock pulses for a typical math op¬ 
eration than the 80287 does. For exam¬ 
ple, FMUL ST(i),ST(0), a multiply be¬ 
tween two registers, takes 29 to 57 clock 
pulses on an 80387SX or 80387, and 90 
to 145 clock pulses on an 80287. 

If you have to do numerics processing, 
the 386SX/80387SX combination is far 
superior to the 286 or 80287. 

Darrel L. Bartelheimer 
Dayton, OH 

Guidelines Needed for CASE 

Your Product Focus entitled “Making a 
Case for CASE” (December 1989) was 
interesting, coming as it did after I had 


attended a brief methodology course at 
work. At my office, we have the Knowl- 
edgeWare IEW/WS set of tools, which I 
have found difficult to apply to my proj¬ 
ects involving data transfer and process¬ 
ing across different platforms. Guide¬ 
lines for determining which tools to 
apply to different types of problems are 
sorely needed. 

Marc Walter 

Loveland, OH 

Big vs. Little 

I enjoyed the review of the DECstation 
3100 (“DEC’S RISC Powerhouse,” No¬ 
vember 1989). I found the discussion 
about big- and little-endian machines in¬ 
teresting in a hardware review. I think 
this is primarily a software implementa¬ 
tion issue. Network programs have the 
same problem that binary databases face. 
A native byte order needs to be defined, 
and the machines that don’t conform to 
this native byte order need to flip bytes 
upon I/O. If the design takes this into ac¬ 
count, moving to a different-endian ma¬ 
chine merely requires recompiling the 
application. Addressing the issue at the 
hardware level reflects a lack of fore¬ 
thought regarding portability in design¬ 
ing software systems. If applications are 
intended to be portable, the byte order 
should not matter. 

Marty Leisner 

Rochester, NY 

Enough, Already 

I wonder if Pete Wilson (“The Wages of 
Sin,” IBM Special Edition , Fall 1989) 
has any experience in the advertising and 
marketing fields. How many of us, I 
wonder, spend money every year on the 
latest and greatest version of a product 
simply because the manufacturer has 
convinced us that we don’t know what we 
want and are not in control of our own 
needs? The demands that we place on 
hardware are more speed and compatibil¬ 
ity with software that we already know, 
love, and have paid for. 

Ric Naff 
Dallas, TX 

Who’s Challenging Whom? 

The November 1989 editorial (“What 
Slump?”) states that the Motorola 68040 
has not yet arrived to compete against the 
Intel i486. It seems to me that the i486 is 
now finally arriving to challenge the 
Motorola 68030, which has been in wide¬ 
spread use for over a year. 

Let me refer you to BYTE’s own 
benchmarks in the November 1987 issue 
(“MPW Compiler Lets Mac IPs 68020 
Shine”), comparing a Mac II with a 


68020 to a Compaq Deskpro with a 386. 
Both ran at 16 MHz and had math co¬ 
processors. In five tests, the 68020 was 
faster in three (for the Dhrystone test 
only, higher numbers mean faster per¬ 
formance): 


68020 386 


Dhrystone 

3278 

748 

Fibonacci 

48.58 

53.11 

Savage 

3.42 

8.95 

Sieve 

4.73 

5.98 

Sort 

7.17 

5.58 


(All times are in seconds except for the Dhrystone, wfuch is in 
Dhrystones per second ] 

Furthermore, versions of the 68030 
running at 40 to 50 MHz are now avail¬ 
able. Given that you can generally expect 
commensurate changes in each family of 
CPUs as the clock speed changes, it is 
clear to me that the 68030 today is where 
the i486 will be in two years. 

Mel Jenkins 
Key West, FL 

World’s First E-Mail System? 

Would anyone care to dispute my claim of 
having written and implemented the first 
E-mail system? I wrote it in 1975 for a 
DEC PDP-11/45 running RSTS/E 6.0. It 
allowed a user to send mail to another 
user—either in real time, preempting his 
or her current screen, or to a “mailbox” 
for future delivery. Any reader wishing 
to dispute this claim can write me at the 
address below. 

David L. Morris 
11311 North Central Expy ., 
Suite 300 
Dallas, TX 75243 



Spelling It Out 

I became permanently disabled in 1980 
due to viral encephalitis, which resulted 
in a right temporal lobectomy. Upon my 
release from the hospital, I was given a 
used Apple II Plus computer and an 
ImageWriter printer. I am writing an 
autobiography, which will describe my 
illness, surgery, two-month coma, and 
several years of intensive rehabilitation. 

I have learned how to use only one 
main program—Bank Street Writer. I am 
searching for a spelling checker pro¬ 
gram. I have been told that my computer, 
being an older model, does not have 
enough memory to use a spelling check¬ 
er. Is there anything I can do at this 
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Engineers & Scientists 
Found Plotting Behind 
Businessmen’s Backs! 



... with TECH*GRAPH*PAD” 

and Auto*TGP™ 

Plotting and graphing software for engineers and scientists 


GLASS POINTS AT DIFFERENT FUEL RATIOS 


BIOCHEMICAL OXYGEN DEMAND 



Ritia 



l* 1 l** 1^ l«* IH 3 

Mhhmtccnd* 

rjnCTxbatlcm Tl&m 


Stop struggling with Lotus® 1-2-3 and business pre¬ 
sentation graphics packages. When you need tech¬ 
nical graphs, you need TECH*GRAPH*PAD, the 
plotting & graphing program designed specifically 
for engineers & scientists. 

"Spreadsheet Browse Mode" lets you view and re¬ 
trieve data directly from Lotus worksheets (,WKS, 

.WK1, .WR1 hies); T*G*P also reads data from 
ASCII files, .PRN files, & data acquisition systems. 
Ideal for presenting data from laboratory tests, en¬ 
gineering analyses, and user-written programs. 

GUARANTEED easy-to-learn and easy-to-use or 
your money back! 


Directly Reads Lotus 
Worksheets 


T*G*P Outperforms Business Programs 

* Linear, log, probability, histogram, & polar plots 

* Plots from any equation • Exports to Word¬ 
Perfect® 5.0 for integrated text and graphics 

* Curve-fitting and data smoothing 

* Error bars, Greek symbols, super/subscripts 

* Postscript, laser, plotter, printer output; all 
devices ■ Creates PostScript, .PIC, and HPGL files 

* IBM PC/XT/AT, PS/2, and compatibles 

* Demo available 

Auto*TGP Provides “Push-button 
Operation” 

Integrates T*G*P with your application to create 
graphs automatically; built-in macro language 
runs pre-formatted graphs and provides access to 
all T*G*P functions and drivers; ideal for OEMs, 
VARs, and developers 



" TECH*GRAPH*PAD is fast, 
easy-to-use, and produces 
good-looking output. ” 


Thousands of Satisfied Customers 

* AT&T * Battclle * Boeing * Compaq • Digital 

* Dow Chemical • Ford * General Electric * CM 

* Hewlett Packard * Hughes * Kodak • Mobil 

* NASA * Penn State * Rockwell * Stanford 

* Tulane » US Naval Academy • Westinghouse 


IS binary engineering 

400 Fifth Ave. • Waltham, MA 02154 • Tel: (617) 290-5X10 • Fax: (617) 890-1340 
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point? I would even consider trading my 
computer in for a newer model if that's 
possible. 

Bill Hamilton 
Bryan, TX 

You don 7 say how much memory your 
computer has, so I'm going to assume 
that it's 64K bytes. If not, you can prob¬ 
ably find 16K-byte upgrades for a rea¬ 
sonable price at any number of mail¬ 
order houses. But 64K bytes should be 
sufficient for what you 1 re planning to do. 

Sensible Speller IVfrom Sensible Soft¬ 
ware (335 East Big Beaver, Suite 207 P 
Troy , MI 48083) is compatible with Bank 
Street Writer, Again, search for it from a 
mail-order house; a company tike Pro¬ 
grams Plus (75 Research Dr., Stratford, 
CT 06497, (203) 378-3662) should carry 
it . Be sure to ask for Sensible Speller IV— 
it will work on your Apple II Plus . Sensi¬ 
ble Speller without the "IV** will not. 

— R, G. 

An AT in XT's Clothing 

About a year ago, I purchased a Tandy 
1000 TX. At that time, the salesperson 
gave me the impression that the TX was 
an AT-class machine. When the time 
came to upgrade the computer, 1 found 
out that it had an XT motherboard with a 
286 chip for a processor* * This really 
ticked me off, particularly because it was 
my fault for not reading the fine print. 

My question is: Do 1 have an XT or an 
AT machine? I haven 7 been able to get a 
straight answer from anyone. 

Another concern that T have is buying 
additional components for the computer. 
I would like to buy these options through 
mail-order companies in the U.S. (due to 
the high price of these components of’ 
fered by Tandy here in Nova Scotia). 
However, people I talk to here give me 
opposing opinions as to whether my ma¬ 
chine will accept printers, modems, and 
graphics cards manufactured by other 
companies. Do 1 have to buy components 
from Tandy? 

James Erwin 
Ste Hart on. Nova Scotia, Canada 

You have an AT-class computer with an 
XT bus. The 1000 TX was Tandy *s at¬ 
tempt to couple the power of a 286 with 
the economy of using 8-bit expansion 
cards. You should be able to use any 8-bit 
card that measures 10 inches or less in 
your, computer and connect your 1000 TX 
to any standard printer or modem. Some 
advertisers in BYTE sell peripherals 
(e.g. T hard disk drive cards) specifically 
for Tandy computers. 

You cannot upgrade the graphics on 


the 1000 TX, since it uses a built-in CGA 
circuit on the motherboard that you can 7 
bypass. S. W, 


Speaking the Language 

1 use Windows/386 extensively with my 
Compaq 386s. My monitor is the origi¬ 
nal Compaq VGA color monitor. One 
software package that I often use is Sam- 
na's Ami. 

Here in Brazil we speak Portuguese, 
and the Portuguese language has some 
characters that are not found in English. I 
used to access such Portuguese-unique 
characters through the Alt keys on my 
Brazilian version of Word 3.0. (This ver¬ 
sion of Word has Alt keys adapted to spe¬ 
cial Portuguese characters.) 

Enter Windows/386. Using Ami—or 
even Write (which comes with Win¬ 
dows/386)—not ail the special charac¬ 
ters are available. 1 understand that Win¬ 
dows/386 is a graphical environment. I 
suppose there must be a way to modify 
the font files for these characters so that I 
could print in Portuguese. Am I right? If 
so, how should I proceed? 

Carlos Roberto Fortner 
Sao Paulo, Brazil 

Portuguese ? Some of us here consider C a 
foreign language t so / had to go right to 
the source, 

Samoa has no immediate plans to re¬ 
lease a Portuguese-language version of 
Ami (or Ami Professional) in the immedi¬ 
ate future, but a spokesperson pointed out 
that any version of Ami can access the full 
ANSI Windows character set . The Alt 
key, used with the numeric keypad, will 
let you enrer the numeric code of any 
character, A table in the back of your 
manual will show you the available char¬ 
acters. Samoa was very helpful, and Tm 
sure that if you give the company a call at 
(404) 256-2272, someone will be happy 
to work with you. 

It is possible to modify the Windows 
font. The font file itself is essentially a 
table of bit maps, one for each character. 
The format is documented in several 
books and the Windows' SDK (Software 
Development Kit) documentation. Unfor¬ 
tunately, because the printer drivers do 
not use the same font file, hacking the 
font file won 7 help you, either. What you 
need is a version of Windows with a full 
Portuguese character set . For that, / 
called Microsoft. 

Strike three. The problem, apparently, 
is that Portuguese has two characters 
that are not normally available in the 
ANSI set . A Portuguese version would 
have the following two things: (I) support 
for these two characters and (2) Portu¬ 


guese menu prompts. 

Microsoft is not yet shipping a Portu¬ 
guese version of Windows, but one is cur¬ 
rently in development . There *s no word 
on when it will be released. In your area, 
you might call someone at Microsoft Bra¬ 
zil in Sao Paulo (55-II-5304455) and see 
if the people there can help you track it 
down. —H, E. 

The Vectra and VGA 

In the March issue, Frederik Wessels 
wrote about a compatibility problem be¬ 
tween a Hewlett-Packard Vectra com¬ 
puter and a VGA video board. I may be 
able to help him. In my job, I take care of 
about 70 Hewlett-Packard Vectras. I 
have found a couple of things that make a 
Vectra work better with VGA cards. 

Run the setup program that came with 
your computer. Under the “set system 
configuration" option on the main menu 
is a way to indicate what type of video 
card you have installed. Select VGA, 

If that doesn't work, then you might 
want to go back to the setup main menu 
and enter the word YADA. That's right. 
The elusive “HP Support Personnel" 
menu will greet you. If you see a selec¬ 
tion called “Shadow RAM video BIOS," 
you may want to turn it off. Your VGA 
card may not like to have its ROM BIOS 
shadowed into RAM, so disabling the 
shadow option may work. 

Anyway, if neither of these sugges¬ 
tions works, then the problem is probably 
a conflict between the video card and 
Hewlett-Packard's ROM BIOS, 

Steve Riley 
Computer Systems Engineer 
Ashland Chemical 
Dublin, OH 

Thanks!— Lab Staff 


FIXES 


* There are two corrections to “The Mac 
State of Mind" by Daniel Rasmus (Janu¬ 
ary). First, Apple has no plans to develop 
or distribute Pearl Lisp. Second, “Mac¬ 
intosh Allegro Common Lisp” is the cor¬ 
rect name for Apple's Lisp product. 

* The 800 number for Enpower Corp., 
published in What's New in March, is no 
longer correct. Further information re¬ 
garding Enpower will be made available 
if it comes to our attention. 

* In listing 2 of “Flirting with Assem¬ 
bly” by Hugh Kenner (April), the fifth 
line should read as follows: 

$74/43/ { JZL2{+43) } ■ 
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More power, more performance, more control with the... 


ADVANCED C 
PROGRAMMER'S 
LIBRARY for only 

as your introduction to the 

Library of Computer and Information Sciences 


You simply agree to buy 
three more books- at significant savings ■ 
within the next 12 months 





C PROGRAMMER S 
TOOLKIT 
Jack Purdum 

— Includes a 5-1 /4" disk — 

Make your programs more versatile, 
more powerful, and easier 
to create with this invalu- 
able toolkit that’s 
packed with time-sav- 
ing screen and memo- 
[ ry functions. Fully 
compatible with Stan¬ 
dard C, this step-by- 
step manual covers a 
host of essential func¬ 
tions and routines. 
Includes: functions drawn 
from MS-DOS resources (for 
example, interrupt calls to the operating 
system), functions based on hardware 
elements such as direct writing to 
screen memory, and generic functions 
for any Standard C compiler. 

Publisher’s price: $39.95 

C WITH ASSEMBLY LANGUAGE 
Steven Holzer 

Strengthen your C programs with 
assembly language. This example-filled 
guide shows you how to write powerful 
C programs that run as quickly as the 
C-assembly language interface, and 
actually incorporate assembly language 
instructions into your routines. 


You learn how to write stand-alone 
assembly language modules, how to 
use inline assembly language and pass 
parameters, how to link external files 
and assembly language functions to C, 
and much more. 

Publisher’s price: $29.95 

FRACTAL PROGRAMMING IN C 

Roger Stevens 

This extraordinary guide helps you 
reproduce — and create your own — 
complex fractals on a personal comput¬ 
er. You get an invaluable library of C 
routines for creating a myriad of fractals 
and images, as well as compelling ways 
to apply fractals to physical sciences. 

Along with a user-friendly review of 
fractSs, you’ll get dazzling illustrations 
and easy-to-use routines for an extraor¬ 
dinary collection of fractals. You’ll have 
images ranging from Lorenzo and other 
strange attractors to population and 
bifurcation diagrams, from the 
snowflake and other von Koch curves to 
Peono curves, and much more. 
Publisher’s price: $24.95 


THE LIBRARY OF COMPUTER AND 
INFORMATION SCIENCES is the oldest, 
largest book club designed especially for 
the computer professional. We make it 
easy to stay on top with the most up-to- 
date informaUon on systems and database 
design, software development, artificial 
intelligence, and more. 


MEMBERSHIP BENEFITS* In addition to get¬ 
ting the Advanced C Set for only $4.95 when 
you join, you keep saving substantially on the 
books you buy. • Also, you will immediately 
become eligible to participate in our Bonus 
Book Plan, with savings of 60% off the pub¬ 
lishers’ prices. • At 3-4 week intervals (15 
times per year), you will receive the Library of 
Computer and Information Sciences News, 
describing the coming Main Selection and 
Alternate Selections, together with a dated 
reply card. • In addition, up to two times a 
year, you may receive offers of Special Selec¬ 
tions which will be made available to a group 
of select members. • If you want the Main 
Selection, do nothing, and it will be sent to 
you automaUcally. • If you prefer another 
selection, or no book at all. simply indicate 
your choice on the card and return it by the 
date specified. • You will have at least 10 days 
to decide. If, because of late mail delivery of 
the News, you should receive a book you do 
not want, we guarantee return postage. 

If reply card is missing, please write to the 
Library of Computer and Information Sci¬ 
ences, Dept. 7-GC9-00046. 900 Chester Ave.. 
Delran, NJ 08075. for membership informa¬ 
tion and an application. Byte 5/90 
























What’s New 


HARDWARE * SYSTEMS 



Tower or desktop, the Ultra-Max 386-33 is packed with features. 


Ultra-Comp’s 386 

T he Ultra-Max 386-33 is 
an inexpensive system 
from Ultra-Comp that comes 
with a 64K-byte cache, 4 MB 
of RAM, a 160-MB 28-ms 
ESDI hard disk drive, VGA 
graphics (including the moni¬ 
tor), both 3-inch t .44-MB 
and 5 % -inch 1.2-MB floppy 
disk drives, and DOS. 

The Micronics mother¬ 
board has a Phoenix BIOS, an 
Intel 82385 caching control¬ 
ler, and a math coprocessor 
port A 32-bit memory slot 
handles up to 8 MB (up to 16 
MB with a daughterboard). 
There’s also room for five 16- 
bit and two 8-bit cards. 

The keyboard has 101 
keys, and the 8-bit I/O board 
has one parallel and two 
serial ports. The VGA graph¬ 
ics is controlled by a 16-bit 
Genoa board with 512K bytes 
of RAM and displayed on a 
14-inch Sony Super VGA 
monitor with a resolution of 
1024 by 768 pixels. 

Price; $4595; add $ 150 for 
tower configuration. 

Contact; Ultra-Comp, 11988 
Dorset! Rd., Maryland 
Heights, MO 63043, (800) 
435-2266 or (314) 991-1988. 
Inquiry 1120. 


ALR 

Shrinks Its Tower 

T he FlexCache 25386DT 
Model 40 from ALR is a 
redesign of the company's 
386/25 tower system. It in¬ 
cludes 64K bytes of cache 
memory, 1 MB of RAM, a 
5 *4-inch 1.2-MB floppy disk 
drive t a 40-MB 28-ms hard 
diskdrive, a 101-key keyboard, 
and a 200-W power supply. 

There's also room to ex¬ 
pand with three free half- 
height bays and one 8-bit and 


six 16-bit slots. The hard disk 
drive controller is located on 
the motherboard, and up to 16 
MB of RAM resides within 
the 32-bit memory slot. The 
floppy disk drive controller 
and serial and parallel ports 
are on one 16-bit card, which 
takes up one of the slots. 

The FlexCache Model 40 
measures 21 !& by 17 by 6 inch¬ 
es and weighs 60 pounds. 

Price; $2695, 

Contact: Advanced Logic 
Research, Inc., 9401 Jeron¬ 
imo, Irvine, CA 92718, 
(714)581-6770. 

Inquiry 1123, 


Battery 
Not Included 

G rid Systems* new 

pound backlit-VGA lap¬ 
top doesn’t come with a bat¬ 
tery, but the optional nickel- 
cadmium battery pack 
attaches to the bottom of the 
system and looks like a base. 
The 2-hour battery weighs 3 
pounds, and the 4-hour bat¬ 
tery weighs 4 pounds. 

The Grid 1450sx comes 
with a 3 l A -inch 1.44-MB flop¬ 
py diskdrive, a 214-inch 20- 
MB hard disk drive, a 10-inch 


diagonal VGA monitor, an 
82-key keyboard, 1 MB of 
RAM, and a Phoenix BIOS, 
Standard ports include two 
RS-232C serial, one Cen¬ 
tronics parallel, and one con¬ 
nector for an external moni¬ 
tor. You can expand RAM to 5 
MB, and a 2400-bps internal 
modem with MNP 5 data com¬ 
pression is available. 

Price; $4995; 2-hour battery, 
$299; 4-hour battery, $399; 
modem, $595; cigarette- 
lighter adapter, $25, 

Contact: Grid Systems 
Corp., 472li Lakeview Blvd., 
P.O. Box 5003, Fremont, CA 
94537,(800) 222^1743 or 
(415) 656-4700. 

Inquiry 1121. 


Casio Introduces 
Fourth B.O.S.S. 

T he SF-9000 Executive 
B.O.S.S. (Business Orga¬ 
nizer Scheduling System), a 
new notebook computer from 
Casio, uses four types of ex¬ 
pansion cards. 

The SF-9000 comes with 
64K bytes of RAM (expand¬ 
able to 128K bytes with the 
ES-100 memory card); a 6-row 
by 32-column display; a sep¬ 
arate business card library and 
telephone directory; a memo 
function; a side-by-side two- 
month calendar display, 
schedule, and daily alarms; 
a nd world-1 i me f u net ion s. 

The SF-9000, which has a 
QWERTY keyboard, measures 
% by 3^ by 6 inches and 
weighs 8 7 /o ounces. Three 
cards are optional: the ES- 
600 electronic dictionary, the 
ES-610 financial/Jegal spell¬ 
ing checker, and the ES-620 
medical spelling checker. 
Price: $299.95; ES-100, 
$129.95; ES-600, $129.95; 
ES-610, $79.95; ES-620, 
$99.95, 

Contact: Casio, Inc., 570 
Mi. Pleasant Ave., P.O. Box 
7000, Dover, NJ 07801, 
(201)361-5400. 

Inquiry 1124. 
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HARDWARE • PERIPHERALS 


A Rewritable 
Optical Drive for 
DOS, Mac, or OS/2 

T he LaserVauIi 650 is a 
rewritable optical subsys¬ 
tem that lets you store data 
generated from within DOS 
and the Mac OS* In July it 
will also support OS/2, 

The drive is a 95-ms Sony 
SMO-S50L Tecmar includes a 
SCSI board (ISA or Micro 
Channel architecture) and Tec- 
mar's custom software. 

The key to LaserVault’s 
multiple operating-system 
compatibility is the single- 
partition format, Tecmar says. 
You use it to partition sec¬ 
tions for your DOS files, sec¬ 
tions for your Mac files, and 
sections for your OS/2 files. 
You can make partitions al¬ 
most any size. And a feature 
Tecmar calls "DOS compati¬ 
bility" lets you mix DOS 2,x 
through DOS 4.x files. 

"DOS compatibility" also 
eliminates the 32-MB parti¬ 
tion limit for MS-DOS ver¬ 
sions earlier than 3.30. 

Software features include a 
manager function for setup, 
partitioning, and diagnostics; 
a device driver for direct ac¬ 
cess; and a backup manager 
for archiving. 

The setup program auto¬ 
matically formats and parti¬ 
tions new media and lets you 
set up your own partitioning 
requirements. Diagnostics 
perform drive and media test¬ 
ing. And the archiving por¬ 
tion of the software supports 
automated backup. 

Price: $5495; interface kits, 
$200 to $600. 

Contact: Tecmar, 6225 
Cochran Rd., Solon, OH 
44139,(216)349-0600. 
Inquiry 1125, 



Low-Priced Color 
Monitor Ships 
with VGA Controller 

he VisionMasEer 
PMV14VC/plus is a 14- 
inch color VGA monitor for 
your PC or Mac that features a 
dot pitch of 0.28 mm and a 
maximum resolution of 1024 
by 768 pixels. 

The interlaced or noninter¬ 
laced monitor comes with a 
three-quarter-length VGA 
(640- by 480-pixel) card that 
has 512K bytes of RAM. 
Other features include a band¬ 
width of 45 MHz, a vertical 
scan frequency of 50 to 90 Hz, 
a tilt-and-swivel base, a non- 
glare screen coating, bright¬ 
ness and contrast controls, 
and a horizontal scan range 
from31.5 to 35.5 kHz. 

Price: $789. 

Contact: Sirex, Inc., 132-14 
11th Ave., College Point, NY 


11356, (800) 722-0404 or 
(718) 746-7500. 

Inquiry 1127. 


Store Files 
on 700-MB DAT 

M egaDat is an inexpen¬ 
sive 700-MB 4-mm digi¬ 
tal audio tape storage system 
for PCs that features a 60-sec- 
ond maximum access lime. 

It supports both sequential 
and direct access, is front- 
loaded, and can be config¬ 
ured as an internal or external 
peripheral. You need Net¬ 
Ware 286, DOS 3.0, 1 MB of 
RAM, a hard disk drive, and 
a 16-bit slot. 

Price: Internal, $2750; ex¬ 
ternal $2950; one tape, $36. 
Contact: GigaTrend, Inc., 
2234 Rutherford Rd., P.O. 

Box 4298, Carlsbad, CA 
92008,(619)931-9122. 
Inquiry 1129. 


Scan Documents 
with the Xerox 
Datacopy GS plus 

X erox offers its 8-bit flat¬ 
bed scanner with software 
for your Mac, DOS, or OS/2 
system and a package that in¬ 
cludes desk accessory soft¬ 
ware for Windows-compatible 
desktop publishing with Pre¬ 
sentation Manager, Page¬ 
Maker, and Ventura Pub¬ 
lisher. 

The Datacopy GS plus has 
a SCSI port for your Mac and 
an 8-bit SCSI add-in card for 
ISA and Micro Channel-based 
systems. The scanner is ad¬ 
justable for start-stop times, 
defining read areas, and 
contrast. 

It will scan documents up 
to legal size with scanning den¬ 
sities of between 75 and 300 
dpi in 1-dpi increments. Typi¬ 
cal scanning speed is 21 sec¬ 
onds for a two-shade letter-size 
document. Output modes in¬ 
clude two-level, 256-level 
dither, and 4- or 8-bit gray 
scale. 



The Datacopy GS plus 
weighs 22 pounds and measures 
21J4by 13^ 0 by inches. 
Options include the Automatic 
Document Feeder. 

Price: $2195; document 
feeder, $595. 

Contact: Xerox Imaging Sys¬ 
tems, 535 Oak mead Pkwy., 
Sunnyvale, CA 94086, (800) 
248-6550. 

Inquiry 1128. 

continued 


SPREAD THE WORD 

Your new product is important to us. Please address information to 
New Products Editors, BYTE, One Phoenix Mill Lane , Peter¬ 
borough , NH 03458. Better yet t use your modem and mail new 
product information to the microbytes, hw or microbytes, sw 
conferences on BIX. Please send the product description, price r 
ship date , and an address and telephone number where readers can 
get more information. 
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WHAT’S NEW 


Speed AutoCAD 

Redraws 

by Factor of 25 

T he Artist XJS is a new 
34020-based graphics co¬ 
processor board designed for 
high-end CAD applications. 
Coupled with an Artist GT 
software driver, which uses 
display-list processing, the 
XJS board performs AutoCAD 
redraws at speeds of up to 25 
times faster than if you used 
the standard AutoCAD 
driver, according to the 
manufacturer. 

The base controller has 1 
MB of video RAM and offers 
1280- by 1024-pixel resolu¬ 
tion with 16 colors or 1024- by 
768-pixel resolution with 256 
colors. Add another megabyte 
of video RAM and you get 
1280- by 1024-pixel resolution 
with 256 colors and 1600- by 
1200-pixel resolution with 16 
colors, A palette of 16.7 mil¬ 
lion colors is standard with all 
versions. 

The base controller also 
has 1 MB of DRAM, which 
stores display lists. You can 
upgrade the DRAM with an 
optional 4 MB of user-instal¬ 
lable single in-line memory 
modules. 

You can use the XJS board 
in single-screen and dual- 
screen systems. You can use 
single-screen VGA pass¬ 
through using a multiscan¬ 
ning monitor. 

Price; $3495; with 2-MB 
daughterboard, $4295; sepa¬ 
rate user-installable 2-MB 
daughterboard, $1000; VGA 
daughterboard, $795; VGA 
link, $249, 

Contact: Artist Graphics, 

2675 Patton Rd., St. Paul, MN 
55113, (612) 631-7800. 

Inquiry 1177, 


HARDWARE • ADD-INS 



IBM to Offer PS/2 
Board and Software 
for Multimedia Work 

I BM's new M-Mot ion 
Video Adapter/A is a Micro 
Channel card designed for 
multimedia. You use it to digi¬ 
tize and display video sig¬ 
nals, and you can digitize 
sound and play it through a 
speaker. 

The M-Motion Video 
Adapter/A can take National 
Television System Commit¬ 
tee or phase alternate line in¬ 


put from video cameras, 
VCRs, videodisks, and TVs. 
You can manipulate motion 
or still images within win¬ 
dows, change the size of the 
windows, and lay text or 
graphics over the video 
images. You can use up to two 
standard stereo sources. 

The software, the M-Con¬ 
trol Program, provides tools 
for developing multimedia 
applications with the M- 
Motion Video Adapter. The 
package lets you control video 
and audio operations, such as 
changing the sharpness and 
color of an image on the 


screen or choosing the source 
of the input. 

Price: $2250; M-Control 
Program, $150. 

Contact: IBM, U.S. Market¬ 
ing and Services, Westchester 
Ave., White Plains, NY 
10604, 

Inquiry 1134* 


Add RAM in SIMMs 
to Your 
Deskpro 386s 

mkly Systems offers 
memory boards for your 
Compaq Deskpro that let you 
add 32-bit RAM modules for 
less than the competition. 

The AMpac series boards 
all fit the Deskpro's 32-bit 
memory slot and let you up¬ 
grade your Deskpro 1 s standard 
2 MB with up to 13 MB of 
single in-line memory mod¬ 
ules, The AMpac-SIMM- 
1000s and AMpac-SIMM- 
4000s feature I MB and 4 
MB, respectively. 

Price: AMpac-SIMMlOOGs, 
$695; AMpac-SIMM4000s, 
$1795. 

Contact: A mkly Systems, 

Inc., 60Technology Dr., 
Irvine, CA 92718, (714) 
727-0788, 

Inquiry 1133. 

continued 



RasterOps Board Puts Live Video on Mac Screen 


W ith RasterOps 1 Nu- 
Bus ColorBoard 364, 
you can inexpensively create 
full-motion video with your 
Mac. It captures video in 24- 
bit color from any National 
Television System Commit¬ 
tee (NTSC) source—such as 
a TV, a VCR, or an S-Video 
recorder—and can display it 
in real time (30 frames per 
second) on any noninter¬ 
laced Macintosh screen. 

Your Mac 11 can then 
display live, incoming video 
in a resizable window while 
running another software 


application. RasterOps 
claims that the ColorBoard 
364 can run the live video si¬ 
multaneously with any ap¬ 
plication without any perfor- 
mance degradation or 
interruption. MultiFinder is 
not required. 

Accompanying software 
lets you select pixel depths (to 
adjust color), virtual screen 
size (from 640 by 480 pixels 
up to 4096 by 512 pixels), 
hardware pan and zoom, and 
other options. The frame¬ 
grabbing application “grabs” 
frames in real time (J4o sec¬ 


ond). A series of HyperCard 
XCMDs (external links to 
other applications or periph¬ 
erals) are included for devel¬ 
oping multimedia applica¬ 
tions. 

RasterOps also plans a 
series of ColorBoard 364 
add-on products for conver¬ 
sion to NTSC or to receive 
and tune broadcast signals. 
Price: $1995. 

Contact: RasterOps Corp., 
2500 Walsh Ave., Santa 
Clara, CA 95051,(408) 562- 
4200. 

Inquiry 1132. 
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DBMS Case Study: 


The Exxon Valdez Disaster 



March 24, 1989, Exxon VALDEZ tanker runs 
aground, creating the worst oil spill in U.S* history, 
11,000,000 gallons contaminate the pristine waters 
of Alaska's Prince William Sound, 




The Problem 


Major disasters, like the 
Exxon Valdez spill, 
require quick response based on careful data 
analysis. Fortunately, an easy-to-use database 
was already being created which would help. 


The Application Thc Alaskan Marine 

Contaminants 

Database lets oceanographic chemists easily 
access 60 megabytes of data covering the past 
decade. The database is provided free of 
charge on CD-ROM, and the Windows 
interface means they can get right to work, 
assessing damage to the ecosystems of Prince 
William Sound and other Alaskan waters. 


The Solution 


db_VISTA III is the only 
DBMS with the features 
this project required: C language support, 
Windows compatibility, royalty-free runtime 
distribution, quick performance in large data¬ 
bases, quality documentation and support. With 
the Alaskan Marine Contaminants Database, 
the difficult job of calculating the long-term 
effects of the Exxon spill is a little easier.* 
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A Microsoft Windows from end lets chemists select regions from a map 
to retrieve data. And. dhVfSTA Hi s SQL based query and report 
writer lets users perform complex SQL data searches. 


Your DBMS problems may not make the 
headlines, but they are no less important and 
often no less challenging. If you develop 
applications for MS-DOS, MS Windows, 
UNIX, VMS, QNX, OS/2, Macintosh, and 
other environments, dbJVISTA III is your 
solution. 

Call 1-800-db-RAIMA (1-800-327-2462) 

* Reprints of the siory, as published in PC Week and Data Based Advisor, 
are available from Raima. 


dbJVISTAnr 

Database Management System 

Specifications: ConipleteC source code aMle No Royalties 
C Lanaguage Portability & High performance 

Network Data Model, Relational B-tree indexing. Relational SQL query and report 
writer. Singled Mulli-user, Automatic recovery. Builhin referential integrity. 

Complete revision capability. Supports: MS-DOS, MS Windows, UNIX. QNX, 
SunOS, XENIX, VMS, Macintosh. OS/2 compatible. Must C Compilers supported. 
LANs: 3COM. Novell, Banyan. Applesham. Call for other environments. 


Power Tools For C Programmers 

RAIMA 

CORPORATION 

db_VISTA m DBMS rated number #1 

For Performance and Flexibility of DBMS Programming Tools- 
PCWEEK Poll of Corporate Satisfaction, August 28, 1989. 



Raima Corporation 3245 146th Place S.E., Bellevue, W A 98007 USA (206)747-5570 Telex: 6503018237 MCI UW FAX: (206)7474991 

International Distributor* U.K^ (CK^2>50G^a4 Germany: 07127/5244 Switzerland: (01)725 fW 10 Netherlands; (02159)46814 Sweden: {013)12478(1 Italy; 045/58471 1 Norway: (02) 44 8855 
Denmark: 2887249 LLS.S.R.: (812)292-1965, (002) 35-99-08 Auslralis: 02 419 7177 Japan (03)473 7432 Taiwan. (02)511 3277 Mexico: (83) 57 35 94 Central America: 506 2K 07 64 
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When the time comes to spruce up your act t nothing beats our family 
of foolproof desktop tools for IBM-PCs. Perfect for putting personality 
into even the dullest document. They 've always been a snap to use 
and an excellent value, and right now they Te extra affordable . 

ScanMan*Plus Scons images up to 4" wide into any document- from 
spreadsheets to flyers . Works with all major applications, and only takes 
seconds. Adjusts to 400 32 shades of gray, with 3 photo settings. 

Price: $339 

CatchwordIntelligent O. C R. Our new intelligent optical character 
recognition software teams up with ScanMan to let you edit scanned text 
just as if you'd typed it in. CatchWord recognizes type from 6-20 points in 
virtually any face, with up to 99% accuracy, at speeds of up to 2,000 char¬ 
acters a minute. Price ; $249 

Finesse “ Desktop Publishing The rapid route to smarter io oking docu¬ 
ments. Direct scanner support, pre-designed page formats, and automatic 
text wraparound make Finesse a breeze to use. No other inexpensive DTP 
program includes Bitstream* Fontware absolutely free (a $545 value). 
Price: $179 

Logitech* Mouse Get your hand on a Logitech Series 9 Mouse—you’ll 
know why critics rave about it. The welcoming shape, adjustable resolu¬ 
tion, and ballistic drivers give you flick-oTthe-wrist cursor control in gny r 
application , Includes Pop-Up DOS ™ and 35 free mouse menus to mousify 
best-selling applications. Price-serial version: $119 

TrackMan tm Wa nt a stationary m ouse ? You can't tea t TrackMan . The 
small, easy to maneuver bail sits under your thumb, while your hand rests 
on the compact case. Resolution is adjustable for precise cursor control. 
Guaranteed compatible with all PC applications supporting Logitech or 
Microsoft*mice. Prices : serial version: $139, bus version: $149 


All Logitech products come complete with Satisfaction Guarantee and 
7-Days-A- Week Support. 

For more information on our desktop tools, or the name of a participating 
dealer near you, call: 800 - 231-7717 ext, 346 
In California: (800) 552-8885 
in Canada: (800) 283-7717 
In Europe: + + 41-21-869-9656 

© 1990 Columbia Picture s Industries, Inc. Aff Rights Reserved 
THE THREE STOOGES" is a trademark of Norman Maurer Productions, tnc. 

*1™trademarks of registered owners. 
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SAVE A BUNDLE ON A BUNDLE! 

Until the end of July, save up to $99 on these product bandies, 
at participating dealers. 


Logitech Mouse (serial version) 
and Finesse DTP software 

Suggested bundled price: $199 
[Save $99 on suggested retail price!) 


ScanMan Plus and 
CatchWord O.C.R. software 

Suggested bundled price: $499 
[Save $89 on suggested retail price!) 


























WHAT'S NEW 


HARDWARE • OTHER 



Share Spool cards connect your LaserJet to as many as four 
computers. They also provide HAM for spooling. 


Share Your 
LaserJet III 

W ith the new Share- 
Spool cards from Ex¬ 
tended Systems, you can con¬ 
nect up to four computers to 
one LaserJet. You install a 
card in the I/O slot in the 
primer* 

The higher-performance 
2094A connects through op¬ 
tionally available custom 
twisted-pair cables and Cen¬ 
tronics parallel ports. The 
2041C uses serial ports. 

With the 2094A, PCs can 
be located up to 100 feet from 
the LaserJet Series Ill, and it 
provides l MB of RAM for 
spooling. Each 2094A ac¬ 
cepts up to four simultaneous 
data signals at rates ap¬ 
proaching 240,000 bps each. 

The 2041C includes 256K 
bytes of RAM (a 1-MB version 
is also available). Data rates 
approach 19,200 bps. 

Price: 2094A, $845; 25-foot 
cable, $70; 100-foot cable, 
$140; 2041C, $495; 1-MB 
2041C, $690. 

Contact: Extended Systems, 
6062 Morris Hill Lane, Boise, 
ID 83704, (208) 322-7163. 

Inquiry 1135. 


No More Bad RAM 

S imcheck is a portable 
memory module tester for 
single in-line memory mod¬ 
ules and single in-line 


packages. 

It features a 16-bit 10- 
MHz V20 processor and an 
automated digital speed syn¬ 
thesizer for testing access time 
down to 20 ns. The two-line 
LCD displays module type, 
size, and speed. Simcheck 
then tests all data bits so you 
don't have to manually 
switch from bit to bit. 

Auto loop test is a standard 
feature; Simcheck automati¬ 
cally generates test patterns. 
Simcheck also comes with pro¬ 
grammable voltage sources 
for advanced testing tech¬ 
niques, including voltage 
bounce and voltage cycling. A 
chip-heat mode warms mod¬ 
ules for temperature-dependent 
tests. 

Innovent ions says that 
Simcheck will identify defec¬ 
tive chips within modules 
and open- and short-wiring 
problems and will provide re¬ 
pair information. Simcheck 
measures 5 by 7 by VA inch¬ 


es and weighs less than 2 
pounds. 

Price: $995. 

Contact: Innoventions, Inc,, 
11000 Stancliff, Suite 150, 
Houston, TX 77099, (713) 
879-6226, 

Inquiry 1137. 


Add Memory 
to Your IBM 
LaserPrinter 

L P Memory is a memory 
module that lets you add 
1,2, or 3.5 MB of RAM to 
your IBM LaserPrinter 4019. 

Pacific Data Products says 
that upgrading memory will let 
you take advantage of IBM's 
memory manager, which dy¬ 
namically allocates RAM for 
soft fonts, bit maps, or a spool¬ 
ing buffer, depending on 
what type of pri nt job you 1 re 
performing. 

Additional memory also 


lets you download fonts and 
forms, print at the maximum 
resolution of 300 dpi in desk¬ 
top publishing applications, 
and perform higher-resolution 
printing in the plotter mode. 
You can also use LP Memory 
as a spooling buffer for the 
IBM printer-sharing option 
(for up to six PCs), The 4019 
printer-sharing option is not 
buffered, relying on either 
the printer or processor mem¬ 
ory for buffering activities. 
Price: 1 MB, $395; 2 MB, 
$595; 3,5 MB, $895. 
Contact: Pacific Data Prod¬ 
ucts, 6404 Nancy Ridge Dr., 
San Diego, CA 92121,(619) 
552-0880. 

Inquiry 1136. 


Control Stepper 
Motors from Your 
Parallel Port 

A new kit and software 
called Indexer LPT from 
Ability Systems lets you con¬ 
trol an included stepper motor 
through your computer’s par¬ 
allel port. 

The starter kit includes a 
motor, a driver, a single-axis 
cable (for one motor), limit 
switches, and a manual that 
tells you how to use the In¬ 
dexer LPT software. With the 
kit, you can control a motor 
axis with respect to position, 
home position, maximum 
and minimum velocity , accel¬ 
eration, and automatic return 
to home. 

LPT software, which loads 
as a device driver, can control 
up to six motors at once 
(through three printer ports). 
Included diagnostic software 
lets you troubleshoot motor 
problems. 

Price: $600; software alone, 
$199.95. 

Contact: Ability Systems 
Corp., 1422 Arnold Ave., 
Roslyn, PA 19001, (215) 
657-4338. 

Inquiry 1140, 

continued 


Travel Overseas Without Worry About Foreign AC 


T he lap Adapt plug con¬ 
verter lets you use your 
laptop computer in many for¬ 
eign countries without wor¬ 
rying that the AC will harm 
your machine or, more im¬ 
portant, the data within, the 
manufacturer claims. 

The grounded plug adapt¬ 
er converts 1IQ-V to 240-V 


AC to work with your Amer¬ 
ican-compatible laptop's AC 
power adapter and adds a 
grounding plug. You plug 
your AC adapter into lap- 
Adapt's grounded connector. 

The grounded connector 
plugs into the British adapter 
plug for the U.K. (about 2 
inches square on each end 


with a l-foot power cable in 
between) or into an included 
plug for other foreign outlets 
(also about 2 inches square). 
Price: $49.95. 

Contact: lapAdapt Elec¬ 
tronics, 169 11th St., P.O. 
Box 611, Hoboken, NJ 
07030, (201) 798-3030, 
Inquiry 1138. 
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FAST! 

850cps/240 Ip ml 
And It Runs . . . 

And Runs ... And Runs 


The fastest serial dot matrix 
printer on the market today! 

The all new 850XL offers a world of benefits! 


* Lightning fast at 850 cps (240 Ipm throughput) 

* Continuous printing capabilities with no overheating 
or unnecessary downtime! 

* Over 300 local service centers nationwide to keep 
your jobs running day and night!* 

The waiting game is over, as the 850XL takes 
on mountains of data, round the clock, with no duty 
cycle restrictions! Any printing application you need 
is handled with rapid-fire reliability: 

■ Data Processing * Bar Codes • Labels 

* Financials ■ Spreadsheets • Graphics 

* Near-letter Quality 

•Call for availability in your area. 


Standard features are better than ever! 



OUTPUT 

'NOLOGY 


CORPORATION 


5 to 18.2 Pitch Printing 
Front Panel Menu 
Programming 
(No DfP Switches) 
Quletized Enclosure 
EPSON, DEC, and IBM 
ProPrinter XL Emulations 


8K Data Buffers 
Serial & Parallel Ports 
Convenient Front Si 
Bottom Paper Feed 
Full International 
Character Set 


OTC. , . An American Winner l 

Call today for more details. 


A 



1-800-4-OUTPUT (8 am - 5 pm PST) 
( 468 - 8788 ) 

Cali me, Tm interested: Circle 184 


Output Technology Corporalinn BV * SaHJrnussiraaT 25 2132 HB Htxjfdriorp * The Netherlands 
Telephone (31) 2503 32599 * Telefax: (31) 2503 39555 * Telex (844) 20000 REF MMC27:NLX5D5 


E. 9922 Montgomery Drive. Suite 
Spokane. WA 99206-4199 
Tele* m 5-2269 OUTPUTSPOK 
Rax (509) 922-4742 
(509) 926-3855 
1-600-466-8768 
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WHAT S NEW 


CONNECTIVITY 


Pocket Modem 
Needs No Battery 

T he Stowaway 2400 is a 
pocket-size 2400-bps 
modem that uses telephone 
line power instead of a 9-V 
battery. Features include 
backward compatibility; auto¬ 
dial, auto-answer, and a 40- 
character command buffer. 

All phone companies pro¬ 
vide line power for tones and 
ringers at a guaranteed 20 
milliamperes, and that's 
enough to power your Stow¬ 
away 2400 even if your tele¬ 
phone line is 20 miles from 
the nearest phone company 
generator. 

The Stowaway measures 3 
by U by 2 inches and weighs 
2 ^ ounces. 

Price: $295. 

Contact: VoCal Technol¬ 
ogies, Ltd., 3032 Scott Blvd, T 
Santa Clara, CA 95054, 

(408) 980-5181. 

Inquiry 1141. 


Low-Priced LAN 
Uses Parallel Ports 

T he PC-InterLink is a pe¬ 
ripheral-sharing and file 
transfer network with a peer- 
to-peer network operating sys¬ 
tem, and hardware. 

With the starter kit you 
can link two DOS-based per¬ 
sonal computers. The hard¬ 
ware includes two parallel-port 
adapters, two 10-foot cables 
with RJ -11 connectors on the 
ends, and a four-port junc¬ 
tion box. You can locate as 
many as four computers up to 
100 feet from the junction box. 
The data transfer rate ap¬ 
proaches 9600 bps, depending 
on your system's processor. 
Price: Starter kit, $199.95; 
additional nodes, $49.95. 
Contact: SoftWorx, 801 East 
Campbell Rd., Suite 355, 
Richardson, TX 75081, (214) 
480-8278. 

Inquiry 1150. 


OS/2 Multitasking 
Communications 
Called MLink 


New Crosstalk 
Communications 
for NetWare LANs 

N ew versions of R2LAN 
and Crosstalk XVI soft¬ 
ware now run on NetWare. 
R2LAN 2.0, a server-based re¬ 
mote-control program, now 
supports Novell's 1PX/SPX 
transport protocols, as well 
as those of NetBIOS. Another 
new feature is the Guard 
Host Security System, which 
lets you control access to files 
on an individual basis. File 
transfer has also been en¬ 
hanced, and hosts are now able 
to initiate calls to clients. 
Version 3.71 of the net¬ 


work server version of Cross¬ 
talk XVI now has support for 
Novell's NetWare Asynchro¬ 
nous Services Interface, al¬ 
lowing you to communicate 
with a Novell LAN Asyn¬ 
chronous Communications 
Server. 

Other features new to the 
network version include call 
logging, a command-line edi¬ 
tor, support for files in other 
directories, and enhance¬ 
ments to Kermit and the pro¬ 
gram's scripting language. 
Price: R2LAN, $795; Cross¬ 
talk XVI, $600. 

Contact: Crosstalk Commu¬ 
nications, 1000 Holcomb 
Woods Pkwy., Roswell, GA 
30076, (404) 998-3998. 
Inquiry 1145. 


M Link, a mult iplat form 
data communications 
software package, has been 
redesigned from its DOS, 

Mac, and Unix roots to work 
with OS/2. It provides termi¬ 
nal emulation, error-free file 
transfer, data compression, 
and a built-in scripting lan¬ 
guage for automated operation. 

It operates in OS/2's pro¬ 
tected mode and can exploit 
such multitasking features as 
simultaneous communication 
from multiple ports, and in¬ 
terprocess communications, A 
development system version 
with a scripting compiler is 
also available. 

A companion product, 
MLink Polling Manager, uses 
OS/2's multitasking as it 
works to automate file trans¬ 
fers with remote systems. 

Price: MLink, $310; MLink 
Development System, $395; 
MLink Polling Manager, 

$695 to $3995 . 

Contact: Corporate Micro¬ 
systems, Inc., Mt. Support 
Rd., P.O. Box 2059, Leba¬ 
non, NH 03766, (603) 448- 
5193. 

Inquiry 1144, 

continued 


Save RAM with LANsmart 2.0 


L ANsmart 2.0 is a peer- 
to-peer network operat- 
ing system that can run 
workstations and servers in 
as little as 1 OK and 64K bytes 
of RAM, respectively. It can 
also run concurrently with 
NetWare 2.15. 

The RAM conservation is 
due to LANsmart's use of 
about 64K bytes of extended 
memory on workstations 
and about 70K bytes of ex¬ 
tended memory in your 
server. 

You can purchase LAN- 


smart 2.0 in a starter kit that 
includes two ARC net cards 
plus cabling (you must buy 
additional ARCnet cards 
separately). Ethernet and 
Token Ring kits are also 
available, as are cards. 

If you want to run LAN- 
smart on top of NetWare, 
you 11 need a separate prod¬ 
uct called LANsmart NW, 
which you load on your Net¬ 
Ware 2.15 server. One pos¬ 
sible application for running 
concurrent operating sys¬ 
tems is using one tape back¬ 


up system for the server and, 
through the peer-to-peer 
LANsmart, using another 
tape backup system for 
server-based tape backup of 
remote hard disk drives. 
Price: ARCnet starter kit, 
$595; additional cards, 
$195; Ethernet or Token 
Ring starter kit, $1300; ad¬ 
ditional cards, $369; LAN- 
smart NW, $595. 

Contact: D-Link Systems, 
Inc., 5 Musick, Irvine, CA 
92718, (714) 455-1688. 
Inquiry 1143, 



VoCal makes the Stowaway 2400 smaller by using telephone 
line power. 
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One step closer to a mainframe 
of your own. 



Hard to believe? 
Take a look at the 
benchmarks. 

The STEP 486ur" 


breezes past both 
an IBM 3083 mainframe and a 
CRAY-X-MP/48 supercomputer 
as if they were standing still. 

The primary reason is 
Everex’s proprietary Advanced 
Memory Management Archi¬ 
tecture. We were the pioneers 
in bringing this write-back 
technology from the mainframe 
to the desktop. 

AM MA'enhances the i486" 
embedded cache—-a combin¬ 


ation we call “Two-Tier 
Caching.” It makes the STEP 
486A one of the fastest 486 
PCs available today. 

And AMMA is scalable 
from 64K to 256K. In small 
cache architectures, perfor¬ 
mance can suffer when main 
memory increases. AMMA 
cures this problem. 

The upshot of it all? The 
STEP 486/5 will not only take 
you into the next generation 
of software, it’ll run today’s 
286 and 386 software with 
scorching speed. 

But users of STEP" 386 


machines can still keep up. 

The STEP 386/20 and 386/25 
can easily be upgraded to a 
STEP 486/5 simply by replacing 
the CPU with an IN STEP"486 
daughterboard. 

Which means the next step 
|um» closer to your 
own mainframe 
is not that big 
a step at all. 



Rtt^hnark Ifwn 


Call 1-800-334-4552 for 
more information and the name 
of your nearest Authorized 
Everex Reseller. 
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Two IBM-compatible expansion slots (tm full-length 
undone half-length) and an internal modem slot let 
you connect to LANs, mainframes and more. Plus, 
three dedicated in tern at expansion slots let you 
increase memory up to 13MB, 


T3200SX: 17.0 pounds, 16MHz386SX with 8Q387SX-16 
coprocessor socket, 5 built-in ports, 40MB hard disk 
with 25msec access, 1MB RAM expandable to 13MB. 
gas plasma VGA display with 16 gmy scales, 144MB 
3*A * diskette drive . IBM is a registered trademark of 
International Business Machines Corp. 386 is a 
trademark of Intel Corporation 
For more information call 1-800M577777 


$ 300 

REBATE 

With purchase of PajjeLaserG laser 
printer and T3200SX. See dealer 
for details. Expires 5/31/9CL 








At first glance what you see 
is a sleek, 170-pound portable. 

But looks can be deceiving. 
Because with a powerful 386™SX 
microprocessor, 6 internal expan¬ 
sion slots and 5 built-in ports, our 
newT3200SX easily replaces 
desktop computers. 

Which means it does every¬ 


thing a bulky desktop computer 
can do. Like networking, com¬ 
puter aided design, data bases 
or even complex spreadsheet 
analysis — anywhere you can 
plug into an AC outlet. 

It has a built-in VGA gas 
plasma display system that lets 
you connect an external color 


monitor. And it can even accom¬ 
modate an optional 101-key 
enhanced keyboard. 

So you can take advantage 
of today’s and tomorrow’s most 
powerful new 386 applications, 
wherever you think best. 

The new Toshiba T3200SX. 
Take it. See how far you can go. 


In Touch with Tomorrow 

TOSHIBA 


Toshiba America Information Systems Inc, Computer Systems Division 
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WHAT’S NEW 


CONNECTIVITY 


TOPS Network 
Bundles for DOS 
and Mac 

T he Network Bundle for 
DOS and the Network 
Bundle for Macintosh include 
new versions of the TOPS file- 
sharing system and the new 
InBox 3.0 E-mail system. The 
Network Bundles arc de¬ 
signed to provide the three 
most common network ser¬ 
vices—file sharing, printer 
sharing, and E-mail. 

TOPS Network Bundle for 
DOS has the new features of 
TOPS 3.0, including ex¬ 
tended memory support. TOPS 
occupies between 65 K and 
23GK bytes of conventional 
memory, depending on the 
configuration of the system. 
Also, you now can configure 
the file- and print-sharing sys¬ 
tems to include only those 
features you actually use. 

TOPS users now can print 
DOS applications directly to 
networked Apple Laser¬ 
Writer printers. Also, because 
TOPS supports the Apple Fil¬ 
ing Protocol (AFP) and the Hi¬ 
erarchical File System, a PC 
can operate as a file server for 



he complete netwadt solution: All 
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bundle 


Macintosh 


File sharing and E-mail are now bundled by TOPS. 


Macintoshes on your network. 

TOPS Network Bundle for 
Macintosh works with AFP- 
compatible multiuser applica¬ 
tions such as 4th Dimension, 
FoxBase +, and FileMaker 
II, ft now supports the Apple- 
Talk limit of 254 zones and 
up to 254 servers per zone, and 
the new Apple LaserWriter 


drivers (6.0). A new version of 
Mac Lin kPlu s/TOPS from 
DataViz is included, replacing 
the file translators found in 
previous versions of TOPS/ 
Macintosh. 

Price: Network Bundle for 
DOS, $249; Network Bundle 
for Macintosh, $299; DOS or 
Mac site upgrade, $125, or 


$185 for both. 

Contact: TOPS, 950 Marina 
Village Pkwy., Alameda, CA 
94501,(415)769-9669. 

Inquiry 1142. 


NetWare Printing 
Made Easier 

T wo new versions of PS- 
Print, 3.0 and 3.1, are 
now available to help you 
print from any personal com¬ 
puter on your NetWare 2,1 to 
2,15 LAN and NetWare 386 
LAN, respectively. 

PS-Print 3.0 gives you bet¬ 
ter flexibility in assigning print 
servers and is now compat¬ 
ible with NetWare-networked 
PCs that use noninterrupt- 
driven printer ports, Bright- 
work Development says. PS- 
Print 3.0 and 3.1 use about 8K 
bytes per printer on the print 
server. 

Price: Site license for PS- 
Print 3.0 or 3.1, $395. 
Contact: Bright work Devel¬ 
opment, Inc,, 766 Shrewsbury 
Ave., Jerral Center West, 
Tinton Falls, NJ 07724, (800) 
552-9876 or (201) 530-0440. 
Inquiry 1149. 

continued 


A Trio of Fax Modems 

T he 2400PF Fax/Modem 
from Micro Electronic 
Technologies is a low-priced 
pocket-size V,22bis (2400- 
bps) modem coupled with a 
send-only V.29 (9600-bps, 
Group 3) fax device. The 
unit measures 1 by 414 by 
2M inches, including the 9- 
V battery. 

The backward-compat¬ 
ible (to 1200, 600, and 300 
bps) data communications 
device doesn’t include the 
“pass-through” port of its 
recently introduced l 'h- by 
5 v h- by 4-inch 240QXF sib¬ 
ling but does have software 
for timing faxes and for per¬ 
sonal phone directories. 


Price: 2400PF Fax/Modem, 
$279; 2400XF, $239. 
Contact: Micro Electronic 
Technologies, Inc., 35 South 
St., Hopkinton, MA 01748, 
(508)435-9057. 

Inquiry 1146. 

I f you’re on the road and 
need to receive faxes as 
well as send them, then The 
Complete Fax Portable 
might serve you well. 

It’s a V.29 (9600-bps, 
Group III) send-and-receive 
fax device. The Complete 
Fax Portable measures 1 by 
5M by 3 inches and weighs 
10 ou nces, including the 9-V 
battery that is rated for 3 


hours of continuous use. 

An included TSR pro¬ 
gram resides in about 60R 
bytes of main memory and 
features the usual modem/ 
fax features: timed faxing, a 
database of frequently faxed 
numbers, direct scanning, 
and broadcast. 

Price: $499. 

Contact: The Complete PC, 
1983 Concourse Dr., San 
Jose, CA 95131, (800) 634- 
5558 or (408)434-0145. 

Inquiry 1147. 

T he FaxDat from Xecom 
is a V.22bis/V.29 tax 
modem with send and re¬ 
ceive capabilities in an add¬ 


in card for your Compaq 
SLT/286, NEC ProSpeed 
286, Toshiba T1600, or Ze¬ 
nith SupersPort 286. 

When faxing, the card has 
fallback rates of 7200,4800, 
and 2400 bps. If you use it for 
data communications, it in¬ 
cludes MNP Level 5 error 
correction and data-com- 
pression technology and is 
back ward-compatible with 
the V.22 and Bell standards. 
Each card is shipped with fax 
software. 

Price: $625. 

Contact: Xecom, Inc., 374 
Turquoise St., Milpitas, CA 
95035, (408) 945-6640. 

Inquiry 1148. 


54 BYTE * MAY 1990 












Get the latest Word from SCO. 

Microsoft Word 5.0 
for UNIX Systems. 


You’ve come to depend on SCO™ for 
the latest UNIX* System software solutions 
for PCs. Industry standards such as SCO™ 
XENIX* 386 and SCO UNIX System V/386 
Release 3.2. World-famous applications such 
as SCO Professional? the 1-2-3* workalike, 
and SCO™ FoxBASE+: 

And now Microsoft* 

Word 5.0, the same full- 
featured word processing 
system that has defined 
power, speed and flexibility 
for MS-DOS* and OS/2™ 
users, is also available for 
SCO XENIX and UNIX 
Systems! 

It’s multiuser and 
multitasking. And it’s ready 
to give you true workgroup 
benefits while maintaining keystroke and 
file compatibility with Word for MS-DOS and 
OS/2, preserving your investments in 
Word training and data. 

With Microsoft Word 5.0 for UNIX 
Systems, you can share a single copy of Word 
—on a single PC—with an entire work¬ 
group of 16,32, or even more users on 
inexpensive terminals. 

And your workgroup can share 
documents, style sheets, forms, macros, 
glossaries, ana outlines—plus group review 
and editing features such as annotations 
and redlining—while sharing expensive 



Microsoft Word 5,0 joins SCO's powerful 
team of multiuser business applications. 


printers and other resources as well. 

Of course, Microsoft Word 5,0 for 
UNIX Systems still gives you Word’s 
advanced productivity features. Data, text, 
and graphics integrated in a single docu¬ 
ment. Text flow around graphics. Side-by- 
side columns. A vast array 
of fonts and sizes. Links to 
spreadsheets and other 
programs. Line and box 
drawing. Spell checker and 
thesaurus. Speedkeys. And 
a whole lot more. 

And since it’s com¬ 
patible with SCO Portfolio? 
Microsoft Word 5.0 for 
UNIX Systems supports 
the SCO Portfolio Clipboard, 
letting you copy and paste 
data to and from other popular applica¬ 
tions such as SCO Professional and 
SCO FoxBASE+. 

Call ext. 8605 at SCO today for the 
SCO Authorized Reseller nearest you. And 
see for yourself that if you want your SCO 
XENIX or UNIX System running the best 
multiuser word processing available today, 
youll have our Word on it 


SCO 



THE SANTA CRUZ OPERATION 


• (800) SCO-UNK im-mm 

1408)425-7222 
FAX: (408) 458-4227 
E-MAIL: ...! uunet!sco !info 
info^tscoXOM 


SCO and SCO ’Pfr : tfirfiaare trademarks, and the SCO fa#/ and SCO Pntfjtssionai art registered trademarks of The Santa Cnti Operation, Inc. UNIX is a registered trademark of AT&T in the USA. and other countries. 
XENIX, Microsoft, and MS-DOS are registered trademarks of Microsoft Corporatism. B2-3 is rt registered trademark of Lotus uevefopmenl Carpmtim. FoxBASFT is a trademark of 0% fax Sdftuxtrc, Inc, 
dBASE Iff PLUS is a trademark of Ashton-late. OS/2 is a registered trademark of International Business Machines. Corporation, 

§1989 The Santa Cruz Operation, Inc Alt Rights Reserved. The Santa Cruz Operation, Inc. dOOEncinalSteet, PO. Bax1900, Santa Cruz, California 95061 U.S.A. The Santa Cruz Operation, LtdCroxlsy Centre. 
Hatters Lane. H htfard WDl SYN, Great Britain, +44 <0} 923 916344. FAX +44 (O) 923817781 TELEX : 917372 SCOLQN G 
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WHAT'S NEW 


SOFTWARE • PROGRAMMING 



An application created with TerraView responds to an inquiry 
about Central Park by highlighting downtown Manhattan. 


Generate Mapping 
Applications 
with TerraView 

T erraView is a library of 
cartographic functions 
that you can use to integrate 
and display user data in map 
form for demographics, real 
estate, and other applications 
that manipulate spatial infor¬ 
mation, According to Terra- 
Logics, the library lets you 
treat maps and data as objects 
without concern for graphical 
screen operations or disparate 
map data formats, 

TerraView can link sym¬ 
bols and text on a map to 
records in a database; appli¬ 
cations can overlay, display, 
and operate on map data 
from the U,S. Geological Sur¬ 
vey, Etak, Rand McNally, 
the U,$. Census Bureau, and 
other sources. TerraView 
functions, such as zoom, user- 
defined symbols, rotation, 
and scaling, are callable from 
many programming lan¬ 
guages. Written in C, the li¬ 
brary lets you write applica¬ 
tions for DOS, Unix, the X 
Window System, Microsoft 
Windows, and VMS. 

Price: $3495. 

Contact: TerraLogics, 114 
Daniel Webster Hwy. S, Suite 
256, Nashua, NH 03060, 

(603) 889-1800. 

Inquiry 1152, 


Object-Oriented 
Pascal for the Mac 

S ymantec has released a 
new version of Think Pas¬ 
cal that supports Apple's 
MacApp library of classes for 
object-oriented programming 
in Pascal and includes Syman¬ 
tec's own Think Class Li¬ 
brary, giving programmers a 
choice between a library 
that's comprehensive (Mac¬ 
App) and one that's compre¬ 
hensible (TCL). 

A new class browser lets 
you examine and edit classes, 
while providing a way to 
navigate through complex ob¬ 
ject-oriented programs so 


that you can see how classes in 
a program are related. The 
browser shows a family tree 
for all the classes in a pro¬ 
gram so that you can see all 
the messages a class handles. 

Think Pascal 3.0's linker 
supports segmentation direc¬ 
tives that give you greater 
control over how programs are 
segmented. You can structure 
code in logical and functional 
units, and the linker strips 
out unused code down to the 
procedure level so that un¬ 
used code portions don't add to 
the size of the final applica¬ 
tion. Symantec also improved 
the environment’s resource 
editing capabilities, including 
resource tools licensed from 
Apple such as Rez, DeRez, 


and PostRez, Version 3.0 can 
now handle source files of 
up to 32,000 lines. 

To run Think Pascal 3.0, 
you need a Mac Plus with 1 
MB of RAM. You’ll need 2 
MB to run TCL and 4 MB 
to run MacApp. 

Price: $249. 

Contact: Symantec Corp., 
10201 Torre Ave., Cupertino, 
CA 95014, (408) 253-9600. 

Inquiry 1154. 


A Simpler Look 
and Feel 

A new version of Look & 
Feel, the designer utility 
that lets you prototype and 
simulate screens and turn them 
into C source code, is simpli¬ 
fied and more portable than 
previous versions, Oakland 
Group says. 

All the lower-level ma¬ 
chine-dependent routines am 
isolated in the Oakland Win¬ 
dowing Library, so you can 
port the applications you 
build with Look & Fed 3.1 
among different operating 
systems, such as DOS, OS/2, 
and Unix. Other improve¬ 
ments include fewer levels of 
indirection, smaller executa¬ 
bles, and the ability to produce 
context-sensitive help. Look 
& Feel works with the com¬ 
pany's C-scape Interface 
Management System, a pro¬ 
gramming library that helps 
you create data-entry, menu, 
help, and text screens, han¬ 
dling text and graphics 
together. 

Price: $399 with C-scape; 

$149 without. 

Contact: Oakland Group, 

Inc,, 675 Massachusetts Ave., 
Cambridge, MA 02139, 

(800) 233-3733 or (617) 
491-7311, 

Inquiry 1156. 

continued 


Identify Bottlenecks with Borland’s Profiler 


B orland says that the pro¬ 
filer recently added to 
its Turbo line is the first in¬ 
teractive profiler for PCs. 
With Turbo Profiler, you 
can highlight slow pieces of 
code and bottlenecks in pro¬ 
grams, allowing you to re¬ 
write slow portions or use 
different algorithms, 

Turbo Profiler provides 
histograms, percentage 
values, and other statistics 
with which to measure the 


performance of selected 
parts of a program. You can 
examine code at the machine 
level, statement by state¬ 
ment, by groups of state¬ 
ments, by routines, or by de¬ 
fined areas. The profiler can 
map every time a selected 
piece of code is called, or it 
can take a statistical sam¬ 
pling. The menu-driven pro¬ 
filer can profile any program 
that has associated .MAP or 
CodeView tables. 


Turbo Profiler l .0, along 
with Turbo Assembler 2.0 
and Turbo Debugger 2.0, 
constitute Borland's Turbo 
Debugger & Tools, 

Price: Turbo Debugger & 
Tools, $149.95. 

Contact: Borland Interna¬ 
tional, 1800 Green Hills 
Rd., P.O. Box 660001, 
Scotts Valley, CA 95066, 
(800) 543-7543 or (408) 
438-8400. 

Inquiry 1153, 
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Programmer's Paradise 


( 800 ) 

445-7899 



Overtime...the C++ way! 


Zortech... has brought the 
benefits of C++ to the masses 
since releasing the world's 
first native code C++ com¬ 
piler for MS-DOS in June 
1988. In November 1989, 
Zortech released the world's 
first C++ V2.0 MS-DOS and 
OS/2 native code compilers 
as well as the world's first 
MS-DOS source-level C++ 
debugger. 


WHY C++ 


C has been the language of choice for creating software 
to keep pace with advances in semiconductors and 
transmission systems. C++ is today's 
choice, C++, as a superset of C, offers all 
of C's advantages...and more. C++ is an 
object-oriented language which increases 
programmer productivity by helping to 
organize code and create reusable code. 

It's easier to conceptualize, implement 
and maintain an application using C++, 
giving the C++ programmer more time for 
other worthwhile projects and pursuits. 


Zortech C++ Developer's Editon is the next generation 
MS-DOS C++ Compiler. One package includes the 
Zortech C++ Compiler, a C++ source- 
levei debugger, a ful I set of popu I a r classes, 
as well as complete source code to the 
standard library. 

Zortech C++ Developer's Edition 2.0 
features the latest AT&T V2.0 features 
such as multiple inheritance and type 
safe linkage, and it's now Microsoft 
Windows compatible. 



WHY ZORTECH? 


"Zortech is truly a fine compiler...If you've been waiting 
for a major player to offer a professional's C++ develop¬ 
ment system for OS/2 and Windows > as well as DOS, 
wait no longer...Zortech has it!" 

- Richard Hale Shaw, PC Magazine, p, 38, March 13,1990 


ll Zortech has done a commendable job with C++ 2.0, 
and I recommend it highly...The debugger is 
impressive...If you can afford it, get the developer's 
version...it's worth the money!" 

- Bruce Eckel, Micro Cornucopia, pp. 8-1 7, March 1990 


'The Zortech C++ Comp/7er has become an intimate part 
of the work I do. ..Zortech C++ is one of the best MS-DOS 
products I've had the luck to use. If you want to work with 
C++ 2.0 on an MS-DOS computer, I can highly recom¬ 
mend the Zortech 2.0 release 

- Scott Robert Ladd, Dr. Dobbs Journal, pp.64-73, January 1990 


C++...The Video! 

Zortech has commissioned a C++ video tutorial. The rules were: present C++ as simply 
as possible, make it teach C programmers C++ in the shortest possible time, and make it 
compiler/machine independent, it's now available...31 tutorials on six one-hour VHS 
tapes. Comprehensive workbook and tutorial disk are included. 

PHENOMENAL TRAINING VALUE! 


ZORTECH PRODUCTS 


C++ Compiler 
C++ Debugger 
C++ Developer's Edition 
C++ Tools 


LIST 

OtlRS 

199.95 

165 

149.95 

129 

449.95 

399 

149.95 

129 


SAVE III 

Get the Developer's 
Edition for only $399 
(includes Compiler. 
Debugger, and Library 
Source) 



Library Source 
OS/2 Compiler Option 
C++ Video Tutorial 


USX QUEB 

149.95 129 

149.95 129 

499.95 449 
































Programmer's Paradise®... for 



SOW*. NOMADS OR COCONUTS, BUT WE ACCEPT 
ALL MAJOR CREDIT CAROS AS WELL 46 COMPANY 
CHECKS & PQ's TROM QUALIFYING ORGANIZATIONS. 


— 


WE’LL MATCH NATIONALLY ADVERTISED PRICES. 


LIST OURS 


386 CONTROL PROGRAMS 


DESQview 396 

190 

169 

Microsoft Window</386 

195 

139 

VM/386 

245 

205 

VM/386 Multi-User 

895 

B19 

VM/386 Mu hi-User Starter 

395 

335 

386 DEVELOPMENT TOOLS 


396 ASM/LI NK 

495 

435 

La hey F77L-EM/32 [w/ 05/386} 

1090 

975 

Lattice C 296 (w/ extension} 

495 

395 

Lattice C 396 fw/ extension) 

895 

715 

Novell C Network Compiler/3fl6 

995 

779 

Paradox/386 

895 

629 

WATCOM C 9 0/396 Prof 

1295 

1099 

WATCOM C 8,0/386 Standard 

895 

719 

ASSEMBLY LANGUAGE 

Advantage Disassembler 

295 

279 

ASMFlow 

99 

89 

ASMTool 

90 

80 

MS Macro Assembler 

150 

105 

OPT ASM 

125 

109 

ReiSource 

150 

129 

Sourcer w/ Pre-Processor 

140 

125 

Turbo Debugger & Tools 

150 

105 

Visible Computer 80286 

100 

89 

BASIC COMPILERS 

MS BASIC Prof. Devef. System 

495 

349 

Power Basic 

T TO 

99 

QuickBASIC 

99 

69 

True BASIC 

TOO 

69 

BASIC LIBS/UTIUTIES 

dbt/LIB 

139 

121 

DiaLogk 

Graph Pa k 

79 

70 

79 

70 

Graph Pa k Professional 

149 

125 

P.D.Q. 

99 

89 

Pro B as 

135 

125 

Pro B as Toolkit 

99 

94 

ProMath 

99 

94 

QBase and Quickscreen 

149 

125 

QuickComm 

139 

125 

Quick Menu 

59 

55 

QuickPak 

79 

70 

QuickPak Professional 

149 

125 

QuickPak Scientific 

79 

70 

QuickScreen 

79 

7Q 

QuickWindows Advanced 

149 

125 

C COMPILERS 

C Network Compiler 

695 

525 

Lattice C 6.0 

250 

155 

Microsoft C 6,0 

495 

345 

MS QuickC 

99 

69 

MS QuickC w/ QuickAs&embler 

199 

139 

Top Speed C 

DOS Professional 

199 

399 

179 

359 

OS/2 Professional 

495 

445 

Turbo C 

150 

105 

Turbo C Professional 

250 

175 

WATCOM C 8.0 Professional 

495 

419 

WATCOM C0.O Standard 

395 

335 



LIST OURS 

C++ 

C++/Vlews 

495 

419 

Guidelines C++ 

295 

269 

NDP C++ 

495 

479 

Zortech C++ Debugger 

150 

129 

Zortech C++ 

200 

165 

Developer's Edition 

450 

399 

Zortech C++ Tools 

ISO 

129 

Zortech C++ Video Course 

500 

449 

C-COMMUNICATJONS 


Breakout II 

125 

99 

C Asynch Manager 3.0 

189 

139 

Essential Communications 

329 

259 

Green leaf Comm. Library 

299 

209 

Green leaf ViewComm 

559 

47S 

SilverComm C Async Library 

249 

209 

View-232 

189 

149 

C-FILE MANAGEMENT 

AceSys for dBASE or Paradox 

395 

335 

w/ souice 

795 

675 

Btrieve 

245 

IBS 

Btrieve for DOS 3.1 Networks 

595 

449 

Oindex Plus 

195 

175 

C-ISAM 

225 

209 

Codebase IV 

295 

219 

CQL w/ PASS 

395 

349 

c-tree 

395 

315 

dBC ill 

250 

219 

d&C III Plus 

500 

439 

db_FlLE Bundle 

295 

249 

Essential B-Tree w/ source 

199 

149 

FairCom Toolbox - Prof. Edition 

1095 

789 

FairCom Toolbox - Special 

695 

509 

Informix Products 

CALL 

CALL 

Xtrieve PLUS 

595 

459 

C-GENERAL LIBRARIES 

C TOOLS PLUS/6.0 

149 

109 

C Utility Library 

249 

175 

Green leaf Functions 

229 

165 

Green leaf SuperFunctions 

299 

209 

Power Search 

149 

99 

Turbo C TOOLS/2.0 

149 

109 

C SCREENS 

Green leaf DataWindows 

395 

309 

Ht-Screen XL 

149 

129 

|AM 

595 

529 

Panel Plus 

495 

395 

Vermont Views 

CALL 

CALL 

Vitamin C 

225 

165 

VC Screen 

149 

115 

C-UTILITIES/OTHER 

Clear + 

200 

169 

C-Terp 

300 

219 

Code Runner 

149 

135 

Heap Expander 

HyperWindow& 

80 

99 

70 

90 

PC-lint 

139 

109 

PCYACC Professional 

495 

469 

TimeSlicer 

295 

279 

w/ source 

1000 

899 



LIST OURS 

COBOL LANGUAGE 



Micro Focus: 



COBOL/2 w/ Toolset 

1800 

1499 

Personal COBOL 

149 

129 

MS COBOL 

900 

629 

Realia COBOL 

995 

849 

SC REE NIG 

400 

375 

CODE GENERATORS 



C Source 

395 

299 

Logic Gem 

99 

89 

Matrix Layout 2.0 

200 

169 

PRO-C 

399 

339 

DATABASE DEVELOPMENT 


Clarion 2,0 

695 

499 

Clipper 5.0 

695 

519 

dBASE IV 

795 

489 

dBFast/PLUS 

345 

295 

dCE 

195 

179 

FlasbToolsl 

89 

79 

FoxPro 

795 

633 

Magic PC 

299 

249 

R&K Report Writer 

150 

129 

R&R Code Generator 

150 

129 

Say What?’ 

50 

45 

SilverComm Library 2.0 

189 

165 

Tom Rettig s Library 

100 

80 

UI2 Version Two 

595 

479 

DOCUMENTING/ 



FLOWCHARTING 



Clear* 

200 

169 

C-Clearly 

130 

115 

Flow Charting l]+ 

223 

105 

Interactive Easyflow 

ISO 

US 

Paginate 

100 

79 

Source Print 

99 

tw 

The Documentor 

295 

245 

Tree Dlagrammer 

99 

89 

EDITORS 



BRIEF 3.0 

199 

CALL 

Edix 

195 

165 

EMACS 

325 

265 

Epsilon 

195 

138 

KEOIT 4,0 

I50 

125 

MKS Vi 

149 

129 

Mufti-fdit Professional 

179 

159 

Norton Editor 

75 

59 

SLICK Editor 

195 

175 

SPF/PC 

245 

199 

VEDiT PLUS 

185 

115 

Vcp 

150 

135 

FORTRAN LANGUAGE 



Grafmatic 

135 

119 

Lahey F77L 

595 

529 

lahey Personal FORTRAN 77 

95 

89 

MS FORTRAN 

450 

299 

Plotmatic 

135 

119 

rm/fortran 

595 

499 

GRAPHICS LIBRARIES 



Baby Driver 

250 

199 

Essential Graphics 

399 

279 

Font-Tools 

150 

119 

Font Window 

125 

109 

Graf/Drive Plus Personal 

149 

135 

Graf/Drfve Plus Developer's 

299 

269 

GraphrC 5,0 

195 

319 

Graph ics-MENU 

195 

175 

Data Entry Design 

99 

89 

Data Entry Module 

59 

53 

GSS Graphics Devol. Toolkit 

595 

509 

HALO 

395 

279 

HALO Window Toolkit 

595 

419 

Icon-Tools/Plus 

150 

119 

Menuet 

250 

199 

MetaWirsdow 

250 

209 

Meta Window Plus 

325 

269 

PCX Effects 

99 

89 

PCX Programmer's Toolkit 

195 

175 

PCX Text 

149 

135 

Turbo Geometry Library 

200 

179 

LINKERS/LIBRARIANS 



PlinkB6plus 

495 

395 

PoEyLibrarian II 

149 

135 

.RTLink 

295 

265 

.RTLink/Plus 

495 

419 

MODULA-2 



LOGITECH Modula-2: 



Compiler Pack 

99 

75 

Development System 

249 

199 

TopSpeed Modula-2: 



B-Tree Toolkit 

149 

135 

Communications Toolkit 

149 

135 

Compiler Kit 

100 

89 

DOS 3-Pack 

200 

179 

OS/2 TOOLS 



Brief 

199 

155 

CA5E:FM 

CALL 

CALL 

Epsilon 

195 

159 

MS OS/2 Pres. Mgr. Softsel 

150 

105 

MufrEScope 

299 

229 

PC Y ACC 

395 

359 

Smalftalk/V PM 

495 

395 

Vitamin C (OS/2) 

225 

165 



LIST OURS 

PASCAL LANGUAGE 



Asynch PLUS 

149 

115 

B-tree Filer 

125 

99 

MS QuickPASCAL 

99 

69 

Object Professional 

150 

119 

Power Tools PLUS/5.0 

149 

109 

Topaz 

75 

67 

Turbo Analyst 

99 

79 

TurboMACIC 

199 

179 

Turbo Pascal 5.5 

150 

105 

Turbo Pascal 5.5 Professional 

250 

175 

Turbo-Plus 5.5 

199 

159 

Turbo Professional 5.0 

125 

99 

PROTOTYPING 



Dan Brick Irn's Demo II 

795 

159 

Grasp 

199 

129 

Instant Replay lit 

150 

135 

PnotoFinish 

300 

269 

Show Partner F/X 

350 

319 

Soft Demo 

80 

70 

SMALLTALK 



Smalltalk-SO (386) 

595 

535 

Smalftalk/V 

100 

85 

Smalltalk/V 286 

495 

445 

Smalftalk/V MAC 

200 

159 

Smalftalk/V PM 

495 

395 

WINDOWS (MS) TOOLS 


Actor 2,0 

699 

559 

Case:W 

795 

759 

C-Ta Ik/Views 

450 

375 

dBFa&t/Windows 

395 

335 

DialogCoder 

499 

433 

MS Windows Development Kit 

500 

349 

ProtoView 

595 

533 

RFFlow 

79 

69 

Whitewater Resource Toolkit 

195 

169 

WindowsMAKER 

595 

535 

WinTrieve 

395 

339 

ADDITIONAL PRODUCTS 


APL‘FLU'S 

695 

549 

Janus Ada/Compiler System 

300 

269 

Lattice RPG 

1600 

1469 

Meridian Ada Student 

50 

45 

Meridian Ada Developer's Kit 

1095 

985 

MKS AWK 

99 

85 

PC Link & Locate*+ 

395 

359 

Personal Rea 

150 

139 

SMS 

495 

445 

Softprobe 86/TX 

395 

CALL 

Speilcode 

99 

89 


ATTENTION 

Canadian customers: 
Use our toil-free number! 

800 - 445-7899 


NEW RELEASES 

VM/3B6 Multi-User Starter 

Program that allows a user to add two 
additional text-based terminals to a 386 
PC to obtain a 3-user plug & play multi¬ 
user solution that is completely DOS 
compatible. Inexpensive, no need to 
leam a new operating system or install 
and configure any boards. 

List: $395 Ours: $335 

Turbo Debugger and Tools 

Now Includes TPrho Profiler which 
generates easy-to-read graphics that, 
show where a program is spending Sts 
time. Turbo Debugger now makes it 
possible To run programs backwards 
with an "undo" feature. 

List: $150 Ours: $105 

PC Tools Deluxe Version 6 

PC Tools Deluxe Version 6 from 
Central Point Software adds both power 
and ease of use to the world’s top 
sel l ing u ti I (ties package PC Tools 
integrates the most commonly used 
utilities available for PCs into- a single 
package. Major uti I ity capabi I ities i n 
PC Took include disk diagnostic and 
recovery utilities, a DOS shell, hard 
disk backup, a desktop manager, a disk 
optimizer and a disk cache, 
list: $149 Ours: $95 


















Service, Selection, $avings 4 ^ 0 7 % 9 


Don't see the 
product you want? 

We offer thousands 
of products not 
listed here. 

Please call 
and ask for 
a FREE catalog! 


LIST OURS 

APPLICATION SOFTWARE 


COMMUNICATIONS 


BLAST 11 

250 

225 

Carbon Copy Plus 

199 

129 

DeskUnk 

170 

129 

Laplink in 

150 

99 

PC Anywhere HI 

145 

99 

Procomm Plus 

75 

50 

SideTalk 

120 

90 

DESKTOP PUBLISHING 


Adobe Illustrator 

695 

409 

Cord Drawf 

595 

399 

Gem Desktop Publisher 

299 

183 

HALO DPE 

195 

139 

Lattice HighStyle 

375 

319 

MKS SQP5 

495 

479 

PageMaker 

795 

509 

Ventura Publisher 

895 

525 

MATHEMATICS 



Derive 

200 

179 

MathCAD 

495 

315 

Mathemataca 386 

695 

625 

SCIENCE & ENGINEERING 


AuioCAD Release 10 

3000 CALL 

AutoSkelch 

150 

95 

ChiWriter 

150 

129 

Control System Toolbox 

495 

375 

CSS 

495 

469 

DADiSP 

895 

759 

Design CAD 3-D 

400 

292 

Drafix Windows CAD 

695 

CALL 

EXACT 

475 

380 

Generic CADD Level 3 

300 

179 

LABTECH Acquire 

195 

179 

LABTECH Notebook 

995 

779 

MICRO-CAP III 

1495 

1269 

Oread PCB 

1495 

CALL 

PC TEX 

249 

229 

SCHEMA 11+ 

495 

449 

STATCRAPHIC5 

895 

586 

Tango PCB Series II 

595 

559 

TECH*G R APH* PAD 

395 

319 

T 1 

595 

479 

UTILITIES 



386 MAX 

75 

66 

386 MAX Professional 

129 

115 

above DISC 

119 

84 

Command Plus 

130 

109 

DOS Partner 

99 

89 

Dr. Switch DeveloperPak 

99 

89 

FASTBACK Pius 

189 

109 

HeadRopm 2.(3 

no 

109 

Help Build 

249 

179 

MACE GOLD 

149 

T29 

Magellan 

139 

99 

Memory Mate 

70 

47 

MKS Toolkit 

249 

199 

Move'em 

89 

79 

Norton Commander 

89 

58 

Norton Utilities 

100 

65 

Norton Utilities Advanced 

150 

99 

PC/Tools Deluxe 

149 

95 

Pizazz Plus 

149 

79 

Software Carousel 

90 

72 

SpinRrte It 

89 

75 

XTreePro 

129 

109 


PRODUCTS BY VENDOR 


GREENLEAF 



Greenleaf Business Math Lib 

395 

279 

Greenleaf CommLib 

299 

209 

Green feaf Data Math Interface 

75 

69 

Greenleaf Data Windows 

395 

309 

Greenleaf Data Windows. OS/2 

395 

299 

Greenleaf Functions 

229 

165 

Greenleaf MakeForm 

125 

95 

Greenleaf SuperFuncrions 

299 

209 

Greenleaf ViewComrn 

559 

475 


LIST OURS 


MORTICE KERN SYSTEMS 


MK5 AWK 

99 

79 

MKS LEX:YACC 

249 

197 

MKS MAKE 

149 

119 

MKS Programming Platform 

665 

599 

MKS RCS 

189 

149 

MKS Software Mgmt. Team 

299 

239 

MKS SQPS 

495 

479 

MKS Toolkit 

249 

197 

MKS Trilogy 

119 

105 

MKS Vi 

149 

125 

PERISCOPE 



Periscope 286 Flex Cable 

200 

179 

Periscope 3&6 Fiex Cable 

400 

359 

Periscope Flex Cable Adaptor 

350 

319 

Periscope l/DK 

495 

429 

Periscope 1/5 7 2K 

595 

505 

Periscope II 

175 

125 

Periscope ll-x 

145 

99 

Periscope tll/l 0 MHZ 

1395 

1067 

Periscope IV/T6 MHZ 

1995 

1695 

Periscope IV/20 MHZ 

2295 

1949 

Periscope 1V/25 MHZ 

2595 

2195 

Periscope Plus Board OK 

300 

269 

Periscope Pius Board 51 2K 

400 

339 

QUARTERDECK 



DESQview 

no 

115 

DESQview/386 

189 

169 

Manifest 

60 

53 

QEMM-386 

100 

89 

QRAM 

80 

72 

RAIMA 



dbJFILE/RETRIFVE 

295 

249 

db.FILE/RETRlEVE Multi-User 

595 

569 

db FILE/RETRIEVE UNIX 

595 

479 

WK5 Library 

195 

169 

SAGE SOFTWARE 



C Beautifier 

50 

42 

Dan Briddin's Demo 11 Program 

199 

159 

PFEnish 

295 

259 

PFrx86Plu$ 

295 

259 

Piink86plus 

495 

395 

PolyAWK 

99 

as 

OS/2 Version 

199 

179 

PolyBoost II 

80 

72 

FolyDoc 

199 

169 

PolyLibrarian 

99 

85 

Polylibrarian N 

149 

125 

PolyMake 3.0 

149 

125 

FofySftell 

99 

85 

PolyXRef 

99 

85 

Professional PVCS (Corporate) 

495 

419 

w/ PolyMake for OS/2 

695 

5B9 

PVC5/MAKE for OS/2 

395 

335 

WATCOM 



Watcom C8.0 Professional 

495 

419 

Watcom C8.0 Standard 

395 

335 

Watcom C8.0/386 Professional 

1295 

1099 

Watcom C8.0/386 Standard 

895 

759 

Watcom F77 

495 

419 


Programmer's Policies 

Phone Orders 

Hours 9 AM 7 PM 1ST. We accept 
MCVisa, AMEX. Domestic shipments, 
please add $5 per item for shipping/ 
handling by UPS ground. For domestic 
COD shipments, please add $3, Rush 
service available. 

Mail or FAX Orders 

PGs are welcome. Please include 
phone number. 

International Service 

Phone number required with order. 

Call or FAX for additional information. 

Dealers and Corporate Accounts 

Call for information. 

Unbeatable Prices 

We'll match nationally advertised 
prices. (Subject to same terms and 
conditions.) Prices subject to change 
without notice. 

3D-Day Return Policy 

Disk seals cannot be broken unless 
manufacturer's policy states Otherwise- 
Call for R,A. number. 


Greenleaf CommLib 3-0 

NEW! CommLib 1.0, the ultimate RS-232 library for C programmers. 
Interrupt driven file transfers in KERMIT, XMODEM, YMODEM, and ASCII 
are just a function call away. CommLib 3.0 includes support for RT5/CTS 
and XON/XQFF, baud rates up to 115.2Kb, and 
support for up to 15 ports on multiport boards. 
Modem control is easy with the more than 40 
functions for Hayes compatible modems. Run 
different baud rates and protocols on several ports at 
the same time! Green leafs package includes on-ftne 
help, a five-hundred page manual, and free telephone 


GREENLEAF 


support. 

List: $299 


Ours: $209 


PCTLSCOpC... for REAL real-time Debugging 

When you need to see what happened before your program crashed, and 
you need to see it in REAL reaJ-time, the only way to do it Is with a hard- 

ware-assisted debugger that offers you a _ 

hardware trace buffer as well as hardware 
breakpoints. Periscope offers the most 
powerful, yet cost-effective, line of 
hardware-assisted debuggers around. 

Next time your software-only debugger 
runs out of steam, check out Periscope® 

Model III (PCs and ATs running up to 10 
MHz) and Periscope® Model EV (266s and 
3B6s running up to 
TV 25 MHz). Call f&OO) 722^7006 or 404/875-8080 for 

PERISC5QPE technical assistance. 

K lafc For pricing, see vendor fisting to /eft. 



db_FILE rM Bundle 

db_FiLE combines relational B-tree indexing and 
network model database technology assuring 
flexibility and optimum performance, Both access 
methods may be used independently or in 
combination for real power, db_FlLE is written in 
C Your db_F!LE applications will be portable to 
most C language environments. 

Special offer: Buy db_FILE now at our low special 
price and you will also receive complete C source 
code and db_RETRJEVE, the 5QL-based Query 
and Report Writer. 

Singh User ; $249 (Valued at $1,780) 

Multi-User; $509 (Valued at $2,890) 

WATCOM C8.0/386 




WATCOM Ca.0/386 is a 1 00% ANSI C 
optimizing compiler and run-time library for the 
Intel &038G architecture generating applications 
for 12-bit protect mode. You can go beyond 
the MOK DOS limit when porting existing 
software or developing new applications, im¬ 
portantly, library and source code compatibility 
with Microsoft C simplifies many porting 
projects. Significant features include: protected 
mode version of the compiler; VIDEO full- 
screen source-level debugger; Microsoft library- 
and 50urce-compatibjiity; execution profiler; 
high-performance linker; graphics library. 

Standard List: $895 Ours: $759 

Professional Ltd: $1295 Oum: $1099 


International: 201-389-9228 

Customer Service: 201-389-9229 
Fax: 201-389-9227 


New Corporate Phone #; 

800-422-6507 



Call or Write for Latest Free Catalog* 

1 - 800 - 445-7899 

rkJMtlOAAAMAJtflS _ 

-f~) O" i ® 


A Division of Voyager Software Corp 

1163 Shrewsbury Ave., Shrewsbury, NJ 07702 



















WHAT’S NEW 


SOFTWARE • BUSINESS 



The four types of drawings that Graneda can create include 
precedence network , arrow network> bar charts, and work 
breakdown structures. 


Graphics for Project 

Management 

Systems 

P roject management sys- 
terns, white good for or¬ 
ganizing schedules and track¬ 
ing tasks, often provide only 
rudimentary graphical output 
at best. A new program called 
Graneda Personal uses a 
menu interface to work with 
project management systems 
such as Superproject Expert, 
Time Line, Artemis, Project 
Workbench, and Microsoft 
Project to create four types 
of drawings, 

American Netronic says 
that a chart produced with 
Graneda Personal will have 
up to six times fewer cross¬ 
overs than a drawing pro¬ 
duced by a project manage¬ 
ment system. 

The program runs on the 
IBM PC with 640K bytes of 
RAM and a hard disk drive. 
Price; $995. 

Contact; American Ne¬ 
tronic, Inc,, NO Newport Cen¬ 
ter Dr. p Newport Beach, CA 
92660, (714) 760-8642, 
Inquiry 1157, 


Business Graphing 
on the Mac Without 
Typing Numbers 

ree Star’s newest version 
I of FlexiGraphs, the pro¬ 
gram that lets you create and 
edit business graphs without 
typing numbers into tables, 
includes a polynomial curve- 
fitting function. Once you 
draw a curve in a graph, Flexi¬ 
Graphs 1.1 will generate a 
polynomial equation of that 
curve. The program also has 
new functions to smooth 
hand-drawn curves, 
FlexiGraphs works in con¬ 
junction with Excel, WingZ, 


Cricket Graph, and Delta- 
Graph by taking a different 
view of presentation graph¬ 
ics. Unlike other packages that 
require you to enter and 
change the data to create and 
mod i fy cha r ts, Flex i G raphs 
lets you create a spreadsheet 
from a graph. By changing 
the graph (Le., drawing direct¬ 
ly on it with a mouse), you 
change the numbers “behind’ 1 
the graph that go into the 
spreadsheet, letting you per¬ 
form what-if and break-even 
analyses intuitively, 
FlexiGraphs LI runs 
on the Mac Plus. 

Price: $179. 

Contact: Tree Star, Inc,, 

1802 Hillside Rd., Santa 
Barbara, CA 93101, (805) 
682-4096. 

Inquiry 1162. 


Integrated Business 
Management 
on the Mac 

C olleague 2 integrates 
scheduling, pricing, bill¬ 
ing, job traffic, income and 
expense reports, and other 
business management func¬ 
tions, You can customize its 
screens and fields in the 
database. The program has a 
built-in mail-merge function. 

Other features include 
graphing for reports, general 
ledger, sales reports, ac¬ 
counts receivable, and a 
daily calendar. 

The program includes a 
run-time version of 4th Dimen¬ 
sion and requires a Mac Plus 
with at least 2 MB of RAM. 


Price: $395. 

Contact: Colleague Business 
Software, Inc., 10000Re¬ 
search Blvd., Suite 210, 
Austin, TX 78759, (512) 
345-9964. 

Inquiry 1161, 


DRI Eases 
Presentation Pain 

T he new version of Digi¬ 
tal Research’s Presenta¬ 
tion Team offers text chart¬ 
ing, drawing, and graphics 
capabilities. Version 2.0 
gives you desktop publish ing- 
type control over word charts 
and a preview window that lets 
you see—all on one screen— 
the changes that take place in 
your image as you select dif¬ 
ferent attributes. 

You can create and edit 
presentations with all visuals 
in one file so that you need 
not close one file and reopen 
another to view the next slide 
in a presentation. 

The program supports 
GEM, CGM, PIC, EPS, and 
several other file formats. 

The program runs on the IBM 
PC with 640K bytes of 
RAM. 

Price: $495. 

Contact: Digital Research, 
Inc., P.O. Box DRI, 
Monterey, CA 93942, (408) 
649-3896. 

Inquiry 1158. 


continued 


New Spreadsheet Runs Under the X Window System 


T he eXclaim! program, 
which Quality Soft¬ 
ware says is the first spread¬ 
sheet to run under the X 
Window System, uses the 
OSF/Motif graphical user 
interface and takes advan¬ 
tage of X Window’s mouse- 
driven windowed interface, 
not just the X terminal emu¬ 
lator. The Motif interface is 
carried throughout as eX¬ 
claim! uses its own three- 


dimensional pop-ups and 
icons. The new program has 
all the standard features of 
other spreadsheet programs 
like Lotus 1-2-3 and Micro¬ 
soft Excel, including graphs 
and an alternate command 
interface bound to the Lotus- 
standard I (slash) key. 

Fonts are adjustable, and 
Quality Software says that 
PostScript and LaserJet 
printers will produce near- 


WYSIWYG output when 
printer and screen fonts can 
be matched. 

eXclaim! is for Unix Sys¬ 
tem V 3.2 and 4.0 systems, 
Xenix, and OSF/L 
Price: $1000 to $ 10,000. 
Contact: Quality Software 
Products, Inc., 5711 West 
Slauson Ave., Suite 240, 
Culver City, CA 90230, 
(213)410-0303. 

Inquiry 1159. 
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The new SummaSketch II tablets 
were created with one thing in 
mind—you, the people who use 
tablets every day You said you 
wanted a complete plug and play 
package, so we're giving you 
the works—both in PC and 
Macintosh® SE and II versions. A 
12" x 12" or 18" x 12" graphics 
tablet with o 4-butfon cursor and 
2-button stylus, or 16-bufton 
New cursor for the PC. 

Lifetime The PC version includes inter- 
Limited face cables for the IBM® PC, AT, 
Warranty PS/2 ond compatibles. A utilities 

diskette with test 
and reset soft¬ 
ware, an 
Autodesk® 
Device Inter¬ 
face™ driver; 
Universal Mouse 
> Emulator™ and a 

\n/ <;■) Microsoft® Windows 

y xV driver. And an offer for 




a free tablet template fUS ond 
Canada only) worth over 1245. 

The Macintosh version has an 
Apple® Desktop Bus™ inter¬ 
face device to connect the 
tablet to the computer 

You'll also get the most soft¬ 
ware compatibility with over 250 
PC programs ond oil Macintosh 
SE and II software written under 
the Apple Software Developers 
guidelines. 

SummaSketch II tablets have a 
standard accuracy measurement 
of ±0.015 inches, selectable res¬ 
olution of up to 1,016 lines per 
inch and high proximifyso you 
can trace from documents up to 
W thick. Add in convenience fea¬ 
tures such as a power/proximify 
light, on-off switch, wedge shape 
design for easy use, lightweight 
construction for portability—and 
it's easy to see why SummaSketch 
is the industry standard and the 




obvious choice of today's com¬ 
puter professionals. 

Best of all, you get all of 
these benefits of on affordable 
price. And that's why our new 
SummaSketch II is the easiest 
buying decision you have to 
make, find out more about 
SummaSketch It today Forlifera 
ture and the name of a local 
dealer call 1-800-888-2028, 
Fxt. 304. For technical informa¬ 
tion call 203-881-5400. 


c 19895umnnogrophics Corporation. 


Surmagraphics 

Every decision should be this easy ™ 

For IBM/Compatible information circle 261, For Macintosh information circle 262, 
For Dealer inquiries circle 263 on Reader Service Card. 











WHAT'S NEW 


SOFTWARE • SCIENCE AND ENGINEERING 



Lap CA Dll. analyzing the stress contours of an automotive 
suspension part. 


Finite Element 
Analysis on the Mac 

L apCAD Engineering’s 
new version of LapCADII, 
a finite element modeler that 
runs on the Mac, supports 
model sizes of up to 10,000 
nodes. A PICT interface lets 
you run a blueprint through a 
scanner, read the resulting 
PICT file, reproduce the 
drawing, and mesh it into a fi¬ 
nite element or solids model. 

LapCADII 4.0 serves as a 
preprocessor and postproces¬ 
sor for two finite-element- 
analysis programs, MSC/pal 
and MSC/pal 2, developed by 
MacNeal-Schwendler. Once 
the model is analyzed by the 
MSC programs, you use Lap¬ 
CADII to view the shapes 
and stresses. 

LapCADII 4.0 supports 
wire-frame, hidden-line, 
shrunken-element, and shad¬ 
ed plots, and graphical model¬ 
ing operations such as copy, 
rotate, snap, and contract. 
Price: LapCADII 4.0, $495; 
MSC/pal, $1495; MSC/pal 2, 
$2495. 

Contact: LapCAD Engineer¬ 
ing, 1568 Diablo Point Court, 
Chula Vista, CA 92011, 

(619) 421-1236. 

Inquiry 1163, 


Real-Time 
Process Control 

W ith Quick-Stat, a sta¬ 
tistical control system, 
you can monitor manufactur¬ 
ing operations in real time, al¬ 
lowing you to eliminate waste 
and reduce downtime on an as¬ 
sembly line, Custom Tech¬ 
nology says. The program is 
currently available for the 
IBM AT, and a Unix version 
with an X Window System 
display driver will be available 
by mid-June, 

Quick-Stat can continuous¬ 
ly acquire data from intelligent 
devices and immediately 
display data points against pa¬ 


rameters such as an upper or 
lower control limit. In this 
way, the program can notify 
you when something on the as¬ 
sembly line is out of kilter. 

As the program acquires 
the data from a programmable 
logic controller or any other 
measurement instrument, it 
can automatically calculate 
statistical functions. The pro¬ 
gram can simultaneously 
monitor up to 20 processes, 

Quick-Stat supports de¬ 
vices from Alan Bradley, 
Gould-Mod icon, Texas In¬ 
struments, other device manu¬ 
facturers, and any device 
with an RS-232C serial port. It 
requires 64GK bytes of RAM 
and a hard disk drive. 

Price: Base configura¬ 


tion, $1995. 

Contact: Custom Technol¬ 
ogy, 300 West Grand, Suite 
605, Chicago, IL 60610, 
(312) 384-4104. 

Inquiry 1164, 


Emulate 
Pen Plotters 
with PrintAPIot 

A new version of Print¬ 
er A Plot, the utility that lets 
your printer emulate a con¬ 
ventional pen plotter, can print 
large drawings over multiple 
pages and lets you position an 
image anywhere on a page. 

Other feat ures of version 
2,0 include rotation of draw¬ 
ings by 90, 180, or 270 de¬ 
grees; the ability to scale draw¬ 
ings from 1 percent to 600 
percent of original size; inde¬ 
pendent x and v positioning; 
and a generic HPGL setting 
that lets the printer emulate 
more plotters. 

PrintAPIot 2.0 consumes 
234K bytes of RAM. 

Price: $299. 

Contact: Insight Develop¬ 
ment Corp,, 2200 Powell St., 
Suite 500, Emeryville, CA 
94608, (800) 825-4115 or 
(415) 652-4115. 

Inquiry 1167, 

continued 


A Kinder, More Accurate, Nonlinear FEA 



A ccuPak, a new package 
for Algor’s Design and 
Finite Element Analysis 
System for the IBM AT, 
combines a decoder and 
precision contouring with 
stress-to-nodes capability to 
make it easy for design engi¬ 
neers to perform accurate 
analyses. AccuPak T s decod¬ 
er uses a spreadsheet inter¬ 
face instead of providing you 
with lengthy text files. With 
the decoder, you can specify 
information about the model 
that you aren’t able to spec¬ 
ify in the modeling phase. 

The stress-to-nodes tech¬ 
nique extrapolates nonlinear 


stress values to element 
nodes and edges, where 
maximum stress is most 
likely to occur. Independent 
estimates of stress values at 
shared nodes are compared 
to indicate accuracy; from 
the comparison, the pro¬ 
gram assigns a confidence 
factor that you can plot to 
compare with stress plots. 
Price: AccuPak, $895; base 
system with ViziCad Plus, 
$889. 

Contact: Algor Interactive 
Systems, Inc., 260 Alpha 
Dr., Pittsburgh, PA 15238, 
(412)967-2700. 

Inquiry 1165, 
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Develop It Once And For All 

ORACLE Allows PC Developers To Build Applications For All Their Computers. Without Any Re-coding. 


Software developers can now use their 
PCs to create even the most sophisticated 
database applications and then run them 
unchanged on virtually any major computer 
system. 

Everything from a standalone PC to a 
client-server configuration on a LAN, from a 
minicomputer to the latest [BM mainframe. 

In fact, applications developed with 
ORACLE*tools and database run unchanged 
on over 80 different computers. 

ORACLE tools give PC programmers an 
integrated set of application development 
tools including a powerful 4GL, a screen 


generator, a reportwriter and a menu 
generator. 

ORACLE tools can access data distributed 
over multiple ORACLE databases as well as 



data stored in other vendors' software such as 
IBM's DB2 and SQL/DS and DECs RMS. 

Oracle backs all of its products with the 
largest service, support and consulting group 
in the world 

And if you order now, Oracle will provide 
30 days of free installation support plus a 30- 
day money-back guarantee. 

Buy the Professional ORACLE tools and 
database for SI299, or buy just the tools for 
$799. 

Call 1-800-ORACLE1, ext. 49A1 right 
away and see just how quickly and easily 
things develop. 















































































WHAT S NEW 


SOFTWARE * OTHER 



An Avalanche of 
CD-ROM Information 

We’ve recently been buried 
by an avalanche of releases de¬ 
scribing CD-ROM subscrip¬ 
tions and HyperCard directo¬ 
ries of services. Here are a 
few of them, 

C D Guide, the magazine 
that covers the audio com¬ 
pact disk field* is now offer¬ 
ing a quarterly CD-ROM sub¬ 
scription that provides over 
40,000 listings, 4000 full re¬ 
views, sample audio tracks, 
and liner notes of CDs. Each 
update features new reviews, 
listings, and about 10 disks 
that include a sample track. 

In addition to serving CD 
cognoscenti, the CD-ROM“ 
also available for touch¬ 
screen monitors—can act as a 
point-of-purchase tool. 

Filters let you search for a 
CD by several categories, in¬ 
cluding name, title, disk 
label number, and, if the disk 
is reviewed, sound and per¬ 
formance ratings. The pro¬ 
gram also lets you play any 
CD on your CD-ROM drive. 

CD Guide Optical Edition 
conforms to the ISO 9660 stan¬ 
dard and runs on an IBM PC. 
Price: Single issue, $99; 
quarterly subscription, $259. 
Contact: WGE Publishing* 
Inc., Forest Rd., Hancock, 

NH 03449* (800)227-1053 
or (603) 525-4201. 

Inquiry 1168, 

S hakespeare on Disc! in¬ 
cludes the band’s 37 plays, 
five narrative poems, and 
154 sonnets in both the 
Queen’s English and Ameri¬ 
can English versions. The CD- 
ROM requires an IBM XT 
with 640K bytes of RAM. 
Price: $99. 

Contact: CMC Research, 

Ine., 7150 Southwest Hamp¬ 
ton, Suite C-120, Portland, 

OR 97223, (503) 639-3395. 

Inquiry 1169. 


M icro Patent is making 
17 years’ worth of ab¬ 
stracted information on U.S. 
patents available to IBM PC 
users who subscribe to its 
Automated Patent Searching 
(APS) system. 

APS runs on the IBM XT 
or higher with 640K bytes of 
RAM, a hard disk drive, and 
a CD-ROM drive. 

Price: Weekly subscription, 
$3150 per year; monthly, $950 
per year; two-year back-file 
disks, $90 each; Toshiba XM 
3201 CD-ROM drive, $895; 
Hitachi CDR 3600 drive, 

$799. 

Contact: MicroPatent , 25 
Science Park, New Haven, CT 
06511,(800)648-6787 or 
(203) 786-5500. 

Inquiry 1170. 

A HyperCard-based direc¬ 
tory called the Macintosh 
Yellow Pages provides a list¬ 
ing of Macintosh software, 
hardware, accessories, 
books, CD-ROM titles, and 
magazines. The program has 
an indexing system that lets 
you search for a product 
using synonyms. 

Each product listing in¬ 
cludes a one-sentence descrip¬ 
tion of the product. As in the 
Yellow Pages of your phone 
book, display ads purchased 
by companies further describe 


their products. 

The Macintosh Yellow 
Pages will be updated on a 
regular basis. The program 
requires HyperCard 1.2 and 
a Mac Plus. 

Price: $39,95. 

Contact: Digital Media Pub¬ 
lications, Inc,, 362 Memorial 
Dr., Suite 121, Cambridge, 
MA 02139, (617) 225-7121. 

Inquiry 1171. 

T he Specialty Series of 
databases from Aries Sys¬ 
tems contains journal refer¬ 
ences selected from the Na¬ 
tional Library of Medicine’s 
Medline database with ab¬ 
stracts drawn from more than 
3000 biomedical journals. Ini¬ 
tial offerings include clinical 
and research pathology, radiol¬ 
ogy, and primary clinical 
care. 

Disks are available in High 
Sierra and ISO 9660 formats 
and run on the Mac Plus or 
higher (a Mac SE or higher is 
recommended). 

Price: PathLine (pathology) 
and Rad Line (radiology): $995 
for a quarterly subscription, 
$595 for an annual subscrip¬ 
tion. Core Journals (clinical 
and primary medicine): $795 
for a quarterly subscription. 
Contact: Aries Systems 
Corp*, One Dundee Park, 
Andover, MA01810, (508) 
475-7200. 

Inquiry 1172. 


Programmable 
DOS Shell 
for Power Users 

M i-Shell is a cross be¬ 
tween a programmable 
Unix shell and a DOS shell 
such as Norton Commander, 
OpeNetwork says. The shell 
lets you browse through direc¬ 
tories and execute commands 
on files or sets of files with a 
point-and-shoot or com¬ 
mand-line interface. 

The shell’s programmable 
functions let you streamline 
your routines. You can assign 
arbitrary sequences of actions, 
written as a Mi-Shell script, 
to any keystrokes. Actions can 
depend on the environment, 
such as the file you are cur¬ 
rently pointing to or its 
extension. 

Mi-Shell lets you modify 
the size, appearance, and con¬ 
tent of the display panels. 

You can display more or less 
information on each file and 
sort files in many ways, in¬ 
cluding by size, extension, 
and time stamp. 

A built-in debugger is pro¬ 
vided for the Mi-Shell script, 
which is a Forth-like lan¬ 
guage. Mi-Shell requires 13QK 
bytes to initialize and needs 
10K bytes of RAM when it 
executes an application. 

Mi-Shell integrates with 
two other power tools from 
OpeNetwork: the Berkeley 
Utilities, which lets you exe¬ 
cute Unix commands from 
your DOS environment, and 
Delta, an advanced file-com¬ 
parison utility that is suited for 
programmers. You can use 
Mi-Shell instead of the com¬ 
mand line to invoke these 
tools. 

Price: $89; Berkeley Util¬ 
ities, $125; Delta, $79. 
Contact: OpeNetwork* 215 
Berkeley Place, Brooklyn, NY 
11217, (718) 638-2240. 
Inquiry 1174, 
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64IS 3 Video Analysis on a PC by John Unger 

No longer just for the minicomputer world, now Java lets you analyze digital images 
on your PC 

641S 11 Opus Data safe 120 by Dick Fountain 

With an impregnable defense mechanism such as that used by the Opus Datasafe, 
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MODULAR DESIGN CONCEPT 

The Modular Design Concept of TriGem computer 
systems Is unique in that they do not use "mother 
boards' 1 Instead, ISA standard bus slots provide the add¬ 
ed advantage of allowing a single logic board contain¬ 
ing all the computing power of a CPU DMA, RAM, serial 
and parallel I/O, RTC and FDC to be placed anywhere 
on the bus, regardless of the slot location, 

FLEXIBILITY AND EXPANDABILITY 

The Modular Design Concept means maximum expand¬ 
ability at minimal expansion Investment; so your TRIGEM 
COMPUTER SYSTEM grows as your business grows 
TriGem's systems provide you with a continuous upgrade 
path from low-end XTs to powerful 386 systems, by swap¬ 
ping boards into one of the I/O slots In addition, our 
modular destgn allows the field engineer to perform 
easy after-sale service 


Test a TriGem system today in your specific application; 
either in your home, office or in an industrial environment, 


TriGem 

SPECIFICATION: * 6/12MHz switchabie 

80286 micro processes . IMS memory with 
parity erponaoble upfo 4 MS on beard 
* Real-time clock/calendar with 1 fe-f’m© 
battery back up ■ One serial poH/ene pa r al 
lei port - Built-in FDC ■ Five 8/16-64 slots 
^ 1 Size 34Qrnrnf W) x 3S0mm (L] x 11 Gmrnl’H) 


TriGem 

Tn.G*"' .i a feg-srtftd irAdaftidik ol fi.Gf'r -"t 




TriGem Computer (Europe) GmbH. Hauptstrosse 350, 6236 Eschbom. W Germany Te! ■ 49-6173-64 00 66 Fax ; 49-6173-61 703 

Authorized Distributors 


Swiss A Siegrist SIEBO AG Tel 031-91 25 25 BowiJ Netherlands Add On BV Tel 049 02-4 11 65 Valkenswaara Denmark Beta Computer 
Systems A/S Tel ■ 06-82 61 00 Sllkeborg Sweden Glasdon AB Tel ■ 0 31-44 94 60 Partllie Norway GS Norge Teh 06-81 48 06 Strommen Finland 
Asea Skandia Tel. 358-0-59 121 ESPOO United Kingdom Prism Computer, Ltd. Tel 0753-58 01 37 Fax : 0753-53 02 21. LONDON 



INTERNATIONAL 

EXTRA REVIEW 


Video Analysis 
on a PC 


John Unger 


I f you're involved in image analysis 
and you are on a budget, you ought 
to consider Java. It's a comprehen¬ 
sive software package for image 
processing and analysis, and it's one of 
the first to run on a PC. 

Image-analysis programs perform an 
almost endless variety of analytical oper¬ 
ations on raster graphics images. Raster 
images typically include those produced 
by scanners, paint programs, video cam¬ 
eras, or instruments that convert labora¬ 
tory measurements into images (CAT 
scans and x-rays fall into this category). 
You can use Java, for example, to auto¬ 
matically delineate and measure the 
shoreline of a lake on a map and then cal¬ 
culate the lake's area. Or you could ana¬ 
lyze an aerial photograph and count all 
the houses in the image. Or a medical re¬ 
searcher could use Java to count cells or 
compute bone density by measuring 
image intensities. (In fact, all the sample 
images included with Java are from the 
medical field.) 

Traditionally, scientific image analy¬ 
sis/processing has been the domain of 
the large, powerful minicomputers and 


Java brings 
minicomputer-style 
image processing 
to the desktop 


workstations. Although the PC-based 
Java does not seriously threaten these 
platforms, it provides almost all the 
larger machines 1 functionality and anal¬ 
ysis capabilities at a far smaller invest¬ 
ment in hardware and software. 

Desktop Requirements 

Java requires an 8086-, 286-, or 386- 
based MS-DOS computer with 640K 
bytes of RAM, a graphics card, a moni¬ 
tor, and a mouse or other pointing de¬ 
vice. It also requires a frame grabber 
(a video digitizing board) to hold the 
images and an RGB or composite moni¬ 


tor (in addition to the computer monitor) 
to display images. Finally, Java requires 
a video camera or other device to capture 
the images you want to analyze. 

Java supports 640- by 200-pixel-reso¬ 
lution two-color CGA, EGA, VGA, Her¬ 
cules monochrome and InColor, and 
AT&T 6300 400-line modes. Java takes 
advantage of an 80x87 math coprocessor, 
but it does not require one. 

I tested Java on a Dell System 200 
12.5-MHz 286 system with VGA color, a 
Mouse Systems optical mouse, and a 
PCVisionplus Frame Grabber board con¬ 
nected to an Electrohome ECM 1312U 
high-re solution color monitor and Cohu 
solid-state video camera. 

A fully configured image-processing 
system is not cheap. The Java software 
alone sells for $1495. The PCVisionplus 
Frame Grabber costs $1995, the RGB 
monitor retails for $1295, and the high- 
resolution video camera and lens cost 
$1770. That's a total cost of $6555, not 
counting your PC. These costs are still 
much less than a minicomputer-based 
image-processing system. 

continued 
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C£l am writing an introductory 
textbook on the languages of the 
world, and Multi-Ungual Scholar 
is proving to be a godsent tool for 
producing a camera-ready copy?? 

—ANATOLELYOVIN, Professor 
University of Hawaii 

SOFTWARE THAT 
SPEAKS YOUR 


Multi-Lingua] Scholar™ a single software 
program for wordprocessing and high 
quality printing with multiple languages 
in the same document. Supports on¬ 
screen foreign characters—with accents 
and vowel points—with no hardware 
modifications. Arabic, Farsi and Hebrew 
edit right to left, and a font editor lets 
you design your own characters and 
customize keyboard layouts. 


*&&(&** 
n 0 V VV ° 

*£&***■ 


\V 


(Mtlliilifigail 

Schofal^ 

A product of 

Gamma Productions, Inc. 

710 Witshire Boulevard, Suite 609 
Santa Monica, CA 90401 USA 
Tfel. 213-394-8622 Fax 213-395-4214 

AUTHORIZED DEALERS: 

Australia: Belter Electronics 3-527-721 LI 
Canada: Bayer Bus. Machines 416-624“4001 
Germany: ing Kohler 069-76-98 29 
Iran: LEI (USA) 714-727-1223 Fax 714-727-1226 
Italy: Quotha32 055-22-98-G22 
Mid East: H. Dergham & Sons — 

Lebanon 1-423-639 
Netherlands: Wilson 020-23-83-95 
UK: 2020 Technology 01-793-0005 


VIDEO ANALYSIS ON A PC 


Java 1.30 


Company 

Jande! Scientific 
65 Koch Rd. 

Corte Madera, CA 94925 
(415) 924-8640 

Hardware Needed 

IBM XT. AT. PS/2, or compatible with 
640K bytes of RAM and CGA. EGA, VGA, 
or Hercules graphics; video frame 
grabber board; mouse or other pointing 
device; separate RGB or composite 
monitor for image display; optional digital 
video camera for image capture 

Price 

$1495 

Inquiry 886. 


Jandel recommends that you purchase 
Java and the required hardware compo¬ 
nents from one of its local dealers, who 
can install the system in your computer. 
This is a good idea. As I discovered, get¬ 
ting a frame grabber board properly in¬ 
stalled and configured in your computer 
can be difficult. Fortunately, Jandel has 
on-line technical help available via a toll- 
free number, and its engineers are famil¬ 
iar with potential pitfalls and problems. 
They solved my hardware installation 
troubles skillfully, and I didn't have to 
wait for someone to call me back. The 
dial-up help is available to all registered 
Java owners. 

Java uses about 1.5 megabytes of space 
on your hard disk drive, less if you don't 
load the images used in the tutorial. The 
Java manual is divided into two main sec¬ 
tions. The first describes some of the 
general concepts of image processing 
and analysis, tells how to install and set 
up the software, and takes you through 
six step-by-step tutorial sessions using 
images supplied with the software. The 
second section is a reference to all of Ja¬ 
va's functions and commands and nu¬ 
merous useful examples. 

On-line help is available for any menu 
selection or at any prompt or request for 
data in the dialogue window. Java also 
has an organized menu structure that 
minimizes the amount of moving around 
when working on a specific stage of pro¬ 
cessing or analysis. Also, Java can mem¬ 
orize the steps of your analysis in a 
macro file, which you can play back to 
repeat an often-used process. 

Dual Images 

To use Java, you must work with both the 
image-display monitor and your com¬ 


puter's system monitor. Java shows menu 
choices and program responses on the 
system monitor. You can use the mouse 
for both making menu choices that ap¬ 
pear on the computer monitor and con¬ 
trolling the cursor that appears on the 
image-display monitor. You can set the 
mouse sensitivity by editing a start-up 
configuration file. However, I found it 
difficult to find a setting that was respon¬ 
sive when moving around the menus on 
the computer screen, yet was not too sen¬ 
sitive on the image screen. 

Java's main program screen (on the 
system monitor) consists of a vertical 
menu of the program's major functions, 
a scrollable dialog box, and an area for 
graphics, such as histograms. 

Java lets you issue file-related operat¬ 
ing-system commands to retrieve and 
store files, change directories, and so 
forth. It also provides a data worksheet 
of 16,384 columns by 65,372 rows that 
you can use to store, display, reorganize, 
and analyze the measurements and data 
from an image. You can save the data in 
the worksheet as an ASCII file and then 
import it into your favorite spreadsheet 
for further analysis. Interestingly, this 
built-in worksheet function is not avail¬ 
able on any of the minicomputer-based 
image-processing software I have used; 
this feature added a new dimension to my 
ability to analyze image data. 

There are two major ways of making 
images to be analyzed: (1) You can cap¬ 
ture a photograph, map, graph, or other 
image with the digital video camera con¬ 
nected to the frame grabber board, or (2) 
you can use an image captured by some¬ 
one else and saved as a disk file. Jandel 
has chosen to have Java save and store 
images only as 8-bit TIFF files. If your 
images are not in this format, you must 
convert them to an 8-bit .TIF format be¬ 
fore Java can use them. Most scientists 
use digitized images made by a wide va¬ 
riety of instruments and from the output 
of other computer programs. Java would 
be more accessible if Jandel furnished 
software to convert these other image 
formats to the .TIF format. 

Java works with monochrome, gray¬ 
scale 8-bit images. In the case of the 
PCVisionplus Frame Grabber, these 
images are 640 by 480 pixels in size. Be¬ 
cause each pixel is represented by 8 bits, 
it can have one of 256 unique values. 
Within Java, each pixel is mapped to a 
gray scale that ranges from 0 (black) to 
255 (white) for display on the image 
monitor. This scaling will display the 
images generated by the video camera on 
the image monitor as if they were high- 

continued 


64IS-4 BYTE* MAY 1990 








JT Fax by Interquad 


. 



INTERQUAD hat e distribidors 
all over Europe 

AUSTRIA, Micropoint Waretivertriebs 
GmbH. 

Teh 0223682575 
BELGIUM, Sagitta B V.B.A 
Tel:015202322 
CYPRUS, Medbatronic Ltd. 

Tel: 02 444192 
DENMARK, TechwaivAS 
Tel: 4294 8033 

HOLLAND, Akam Electronics hr. 

Tel: (0)79 443200 

ICELAND* Ortolmtaekni-Tolvukaitp hf 
Tel:354 J 687220 
ISRAEL , Smart Systems Ltd. 

Tel: 03 322579 

ITALY ; Tradmform Sr t. 

Tel: 06451911 
NORWAY, Dataimpun AS, 

Tel: 05314085 

PORTUGAL T Decada Equipameritos de 
Electronics. e Cieritificos. 

Tel: 07 4103420 
SPAIN, SDISA 
Tel: 91 413 72 46 
SWEDEN, Dataimport AB. 

Tel: 08 716 94 55 
IntmexDataAB. 

Tel: 08 764 6410 

SWITZERLAND, MmcPeripberals AG. 
Tel: 04236 58 77 

YUGOSLAVIA, Homan Establishment 
(Liechtenstein) 


Just The Fax 
for YOU. 


IruerQuadsJT Fax eliminates 
the [fax machine bottleneck* and lets 
you send and receivefaxes from the 
privacy* of your own PC. 

It costs around 70% less than a 
desktop fax machine, and up to 50% 
less than other fax hoards! 

It utilises unique convert-on-fly' 
software which doesn't waste precious 
time or consume valuable hard disk 
space 

You can send and receive faxes 
without exiting your word processor, 
spreadsheet or other application. The 
menu driven software is easy to use. 

JT Fax can send and recede your 


Teh 75 23945 



faxes even when 
you re not there. 

It also lets you display 
received faxes on-screen, 
pan, zoom, rotate and flip, 
sate them to disk f or print 
them on a dot matrix or laser 
printer. 

JT Fax can merge text and 
graphics files, so you can add your 
letterhead and signature to fax 
correspondence. The transaction log 
provides an automatic , detailed 
record of incoming and outgoing 
faxes . The fax directory bolds 
thousands of phone numbers with 
quick search f update and autodial 
capabilities. 

Nothing can match the 
convenience. economy andfeatures 
ofJTFax. 

It .s ' Just The Fax f or your PC. 


POLAND, Compute* Co lid. 
Tel: 4822239403 


INTERQSJAD 

LIMITED 


ln terQ uad U m i ted T 653/654 Afax Ave n ue, S h lugl i , Iierksh i re S LI t BG 1 
England Teh (44 J 753 36464/t 44) 753 34421 ext: 1 59 
Telex: 847542 JNTQAl") G. Fax: (44) 753 77256. 

Germany: liUerQuad Computer GmbH. Tel: (49)6102 17095. France: InterOumd 5 A R.L Tel: (33) 1 46840515. 














Circle 412 on Reader Service Card 



Add-ln/Add-On 

ATI VGA 512 < Mou&e .325 

Hercules Graphics Station . 625 
total Above Boa*d Plus 512K 435 
Logitech C9 ■+ 1st Publisher 149 

Logitech C9 Serial.65 

Logitech ScamricP .185 

Logitech Trackman.89 

MS Mouse with Paint .107 

MS Mouse with Widths .145 

Pacific Data 25-in-One . . . 289 

Pacific Page .529 

Paradise Basic VGA ...125 
Paradise VGA 1024612ft .305 

Paradise VGA Plus .185 

Paradise VGA Plus 16 . , 215 

Prodesigner Plus 512K . .395 

Sota 266i Accelerator 355 

Sota 3BGi Accelerator . . .395 
Summa 12x12 * TurbaCAD 399 


CAD & Graphics 

Adobe illustrator Windows 349 
Autodesk Animator .225 


Autosketch 2.0 
Corel Draw 1,1 . . 

Design CAD . . 
Design CAD 3D 
Dr. Halo III . . . 
Rowchartina n+ 
Freelanc e Plus . 
GEM/3 Draw Plus 
Generic 3D Drafting 
Generic, Cadd Level 3 
Harvard Graphics 
Hot Shot Graphics 
Perspective Junior 
Ptzazi Plus 
Publish V 

Publishers Paintbrush 
Showpartner FX 
Xerox Graph 


95 

329 

159 

.209 

29 

135 

349 

,179 

.149 

169 

309 

149 

99 

69 

119 

169 

229 

.195 


Chips & Memory 


8038716 359 

B03B725 .499 

0030 7SX 16 325 

CHIPS AND SIMMS CALL 

COMPAQ Upgrades CALL 

HP Laser Upgrades CAli 

IBM Memory Upgrades CALL 

I IT 80028/10 255 

1 FT B0G3B7-25 495 


Communications 

Cartwn Copy Plus 115 

Close Up Customer . . 129 

Closetlp Support 165 

Crosstalk Mark JV .137 

PC Anywhere III 67 

frocomm Plus 51 

Smarlerm 240 195 

Database 


Ask Sam.195 

Clarion Pro Developer 399 

Clipper . CALL 

DBase N... .489 

Dbase IV Developers Editwn 839 
Foxbese 2.1 LAN .285 

Foxpro . 459 

Paradox 3.0 479 

PF5 Professional Fife . 2D9 

R&R Relational Report Writer 1D9 
RbaseforDQS .479 

LB Programmer 2 .349 


Desktop Publishing 

Adobe & Bitstream fonts . CALL 
Dan BnickliiVs Page Garden 65 
Fofmworx with Fill File 65 


Go Script 
Go Script Plus 
Per;Form Designer 2.0 
PfS First Polisher 
Ullrascnpt Plus . . 
Ventura Publisher 2.0 


. 135 
255 
169 
39 
.266 
.649 


VP Professional Extension . 379 


Intel Connect Coprocessor 

.525 

US Robotics H$T 14.4 

.625 

US Robotics HSTA 32 . - 

995 

Wordpcnt 2400 with MNP 

345 

Networking 


3COM Etberknk 2 

299 

IBM 5250 Kit AT 

.660 

ISM 5250 Kit MC 

.660 

IBMMMtipfotocot . . . . 

.299 

IBM Token Ring] 6/4 AT 

. 725 

IBM Token Ring 16/4 MC . 

.625 

I0M Token Ring AT . 

.595 

IBM Token Ring MC . . . 

.595 

IRMA 3 

449 

NE-10D0 ...... 

.175 

NE-2Q00 I&-b*i . 

,215 

WD Ethernet Plus 

ias 

WD Ethernet frus l&ftrt 

295 

Xircom Artnet Adaptor 

769 

Xircom Ethernet Adapto* . 

169 

Xircom Token flmg Adaptor 

599 

Operating System 

Desquiew 22 

75 

Desqi«w386 . . . 

109 

MS DOS 3.3 

95 

MS-DQS4.0] . . 

125 

OS/2 Standard Edlfem 

295 

mm 

159 

W.ndow*3ftfi . . 

-137 

Programming 

Brier .. 

175 

BTroivtj Network 

.379 

Macro Assembler . . . . 

. 99 

MS C 5.1 

799 

MS Fortran 

299 

MS Quick C w/Assembler 

139 

Norton Etttof 

45 

Object Professional 

97 

Quick C 

67 

Qpickbasic. 

. 67 

Quickpack Professional . . 

, 152 

Smalltalk V286 

145 

SPF^C 

159 

TlfboC 

99 

Turbo C fro Pack . . 

169 

TitfboC Tools 

. 92 

Turbo PASCAL 5.0 fro Pack 

i 169 

Spreadsheet & VVP 

AMI Professional . . 

.319 

□ssplarywrite IV 

255 

Excel 2 1 . 

325 

GcamaEik IV 

. 52 

Lotus 1.2.3 . 

.349 

MS Works 

, 99 

Pagamafcor 3.0 

.4B9 

PFS Professional Write 

[55 

Planperfecl 

.279 

Right Writer 

52 

Q A A 3.0 

245 

Quatiro fro 

279 

Supercalc V 

.319 

Word 5.0 

229 

Word lor Windows 

315 

Word Perfect 5.] 

260 

Utilities 


366 Ma« Pro 

. 99 

Above Disk 

55 

Brooklyn Brtdgo 

75 

Certu5.. 

99 

Check ff , , . 

92 

Disk Technician Advanced 

109 

f astback Plus. 

109 

Headroom. 

79 

Lap Link Release i* 

95 

Lasertom ... 

79 

Mace Gold. 

89 

Magellan . 

109 

Nwton Commander 

89 

Norton Utilities Advanced . 

. 89 

PC Tools Dehme 6.G 

69 

Pnnt Q 4.0 . . . 

89 

Software fridge 

. 69 

Spuirrta II 

52 


XTree Pro Gold . 75 


Modem/FAX 

All Modems Tor Portables . CALL 
Complete FAX 9600 . . . 459 

EVEREX 240Q Ext MNP 5 .239 

Hayes V Series CALL 


Call for Products 
not listed & 
Quantity Pricing 


PHONE: ( 415 ) 564-7439 
FAX: ( 415 ) 731-0878 

TELEX: 4933446 CAL Ul 


Internatwnal. APO, FPG Orders welcome. * No charge lor VISA & MC. * 
15% restocking charge for non-defective returns. ■ Due to copyright laws 
we cannot accept software returns when seat is broken. ■ Prices are FOB 
Son Francisco or FOB New York and sifcject to change without notice, * 
Products may be USA versions. * Prices m US dolla-rs 

Computer Quick, 1201 8th Avenue, 

San Francisco, CA 94122, USA 


VIDEO ANALYSIS ON A PC 


quality black-and-white photographs. 

I used a camera and lens that could 
capture an original image as small as 
about 6 l A by 4^ inches. At 640 by 480 
pixels, that's a resolution of only about 
100 pixels per inch. In other words, on 
that size image, the smallest entity the 
software could possibly recognize would 
be approximately 0.01 inch—or about 
three times larger than the dot made by a 
typical laser printer. 

I used the video camera to capture 
images of colored maps—both topo¬ 
graphical maps with subdued shades and 
geological maps with many different 
colors, as well as monochrome images 
and charts. Not surprisingly, the gray 
shades on the captured image that repre¬ 
sented some of the colors on the original 
maps were difficult to separate, because 

I 

J ava 

provides a tremendous 
amount of analyzing 
power for the money. 

they lacked contrast. Even using Java's 
processing tools, it was hard to discrimi¬ 
nate between the areas that had different 
colors on the original. 1 could, however, 
examine the intensities of those areas. 
These measurements showed that very 
little and, in some cases, no discernible 
contrast existed between some of the 
original image's colored areas. 

Tn short, Java analyzes pixel intensi¬ 
ties of an image. That data may not di¬ 
rectly correspond to what you see. Fre¬ 
quently, the intensities in an image are 
proportional to some measurement, such 
as the amount of scattered sonic energy 
(i.e, f a sonogram) or the total amount of 
transmitted gamma radiation (i.e., an x- 
ray). For example, Java can analyze a 
digital elevation map of a mountain. The 
intensity of each pixel in the image would 
be proportional to the elevation of the 
ground surface scaled to a value between 
0 and 255. Java can map these pixel 
values to a gray palette that depicts the 
pixels with the latest values as the light¬ 
est shades and the least values as the 
darkest. Then the palette depicts the 
highest elevations as white areas on the 
image monitor, and the lowest as black. 

Java uses color, though, to let you map 


the intensity values of the pixels in an 
image to an arbitrary color palette in¬ 
stead of to a gray-scale palette. This op¬ 
eration results in a pseudocolor rendition 
of the image, in which a specific color is 
associated with a given pixel intensity. 
Using the example of the elevation map 
of the mountain, you could use a palette 
where 256 colors ranging from violet to 
red (the inverse of the spectrum) are as¬ 
signed to the pixel intensities or eleva¬ 
tions. Now the picture of the mountain 
would show the lowest elevations as cold 
or blue colors and the highest elevations 
as warm reds and oranges. 

Rea! Analysis 

Java provides honest-to-goodness image 
analysis and processing on a PC -based 
microcomputer. Its only real shortcom¬ 
ings are a result of the small range of in¬ 
tensities it can represent in an image (8 
bits per pixel), and its maximum image 
size of 640 by 480 pixels. Java also can¬ 
not handle true RGB color images with 3- 
bit planes of data or 24-bit intensity data, 
the norm for larger systems running on 
minicomputers. On the other hand, Java 
provides a tremendous amount of analyz¬ 
ing power for the money, and its process¬ 
ing and analysis functions, while not as 
complex, rival those on larger systems. 

I found Java's speed acceptable while 
performing its more complex processing 
and analysis functions on my 286 ma¬ 
chine, For example, running a high-pass 
filter to enhance the edges in an image 
took 15 to 20 seconds. That didn't seem 
much slower than the larger systems I am 
familiar with, considering that Java is an¬ 
alyzing a smaller-size 8-bit image com¬ 
pared to a larger 24-bit image for the 
minicomputers. I was bothered, though, 
by the software's somewhat sluggish 
mouse response while making measure¬ 
ments on the image display. 

A fast 386 system combined with Java 
would make an excellent image-analysis 
system for a small research lab where the 
main tasks entail working with small- 
size monochrome images. Many scien¬ 
tists are already using microcomputers 
for other research chores, so it is only a 
matter of adding the frame grabber, the 
video camera (if necessary), and the Java 
software. Otherwise, it would be more 
difficult for someone who is used to 
working with one of the larger, 24-bit 
color image-processing systems to ac¬ 
commodate his or her research to Java's 
more limited capabilities. ■ 


John Unger is a geologist for the U.S. 
government in the Washington, D. C, area. 
He can be reached on BIX as "junger. " 
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CM 1401 

14" EGA with 640x350 
resolution in EGA mode 
and 640x200 in CGA 
for XT/AT. 


MS 1422 

14* Multiscan colour 
monitorfor XT/AT and 
PS/2families of Personal 
Computers. 


AM 1412 

14 11 Analog Mono high 
resolution 720x480 
ideal for DTP a nd WP 
type applications 


AC 1432 

14*Analog Colour VGA 
monitor compatible with all 
VGA systems including the 
IBM PS/2 range, 



OUR 

BRILLIANT 
DISPLAYS 
CARRY 
A CLEAR 
MESSAGE. 


Our range of data monitors is a brilliant 
collection of highly versatile units - each one 
ready to give you a precise and vivid display. 

in ter Quad provide exactly what you are 
looking for; sharp images, crisp text, and vivid 
colours, ail presenting the information you 
need with faultless clarity. 

Here is the reliability and the performance 
you require to meet present and future 
information display needs to perfection. 

Quality' is the ultimate message which 
shines out dearly from every screen. 

These display monitors are designed and 
manufactured to the highest standards, with 
every unit passing a series of stringent test 
procedures. 

They also have the right attitude 1 to 
everyday working - all feature an integral tilt 
and swivel base, permitting choice of the best 
viewing position for comfoil and convenience. 
The result; monitors which will be an asset to 
any office. 

A 8RAi\D NEW 15"! Look closely at our 
new autoscanning / TOP SYNC, flat screen 
15- inch intelligent high resolution monitor! 
(Main illustration) It automatically 
synchronises 30 to 50 kHz and 50 to 80 Hz, 
compensating for picture size variation. 

It's compatible with all IBM PC and PS/2 
graphics, including VGA, and supports 1024 x 
768 non-interlaced. 

InterQuad can give you a completely fresh 
angle on brilliant graphics, data, and whatever 
you want to see. 

Contact us at the addresses below. 


INTERQUAD 

LIMITED 


INTERQUAD have international distributors: AUSTRIA, Micwpoint Warenvertrtebs GmbH Tel 02236 825?5 BELGIUM Sagittu BVHA TO Of 5 202322 CYPRUS. Mecbatrvnic (M Tel. 021 44192 
DENMARK, Teehtiurv AS. Tel 42 94 80 33HOLLAND, Aham Ekvlmmcs hr Tel (01 79 443200 ICELAND, Onnktiiarltm-Ttylmkaup bf Tel 354 I 6#7220 ISRAEL Smart Systems fid Tel: 03 322579 
ITALY Tradmform S.r.l Tel: 06 451911 NORWAY Dataimpurt AS, Tel 05 314085PORTUGAL, Decada Tgnipeirumtag de Electmntca e Cienlifteos Tel: 01 574984SPAIN, SOI SA Tel: 01 413 7246 
SWEDEN DatufmpQrt All. Tel 08 7 16 94 55SWITZERLAND. Mini-Peripherals AG Tel 042 36 58 77 YUGOSLAVIA, fk/man EstabKsbment (Liechtenstein),Tel: 752394.5 

KENYA Computecb Consulting Sen-Ices ltd Tel, 02 721314 

InterQuad limited 653/654 Ajax Avenue, Slough, Berkshire SU 4BG, England, Tel (44} 753 36464/(44) 753 34421 ext. 139 Telex: 847542 INTQAD G. Fax (44) 753 77256 
Germany: InterQuad Computer GmBH Tel (49) 6102 17095 France. InterQuad S.A.R.L. Tel (33) I 46840515 















































IT MAKES NO SENSE... 


TO BUY AT 
THESE PRICES! 


ALL Self Parking Hard Disks 

40Mb. 70Mb, 110Mb, 150Mb, 338Mb, & 676Mb 
MiniScribe, Micropolis, NEC, CONNER, SIEMENS etc, etc. 

5.25" 1.2 Mb & 3.5" 1.44Mb FDD’s - all dual density TEAC, SONY, TOSHIBA 

45Mb Tape Drive, 60 Mb, 125Mb. & 150Mb Tape Streamers. 


| ntCITtSEH 



I 

You won’t believe this value I 
12"x12"with Driver Emulation 
A quality product at an 
Amazing price. 

£ 199.00 



| Mn-Haltt (patented) - 


H36 | 


14" Mono, VGA, Super VGA & Multi-sync Monitors. 

EIZ014", 16", 20" Monitors including Low Radiation. 

Choice of 3 New Keyboards & DR DOS (MS DOS 3.3 or 4.01). 

8 Expansion Slots, 1 Parallel + 2 Serial + Serial MOUSE. 

Networking: NOVELL, Unix. Xenix, Ethernet, COOS etc. etc. 

NEW - REMOVABLE HARD DISKS 40 Mb 28ms 1:1 AND 
110 Mb and 170 Mb ESDI. 

Below, Sample prices only: Free Phone for your own configuration 

With 40Mb 28ms 1:132Kb Disk Cache HDD, 1 Floppy, DR DOS & Mouse. 
Ready to Work with Monitor & Keyboard 14” PW Mono 14” VGA 


1 




1 



SPECIAL 
OFFER 
ONLY £35 

M3PC 


CALCULATOR KEYBOARD ~ 


M3T | 


Silences the Fan on your PC 
You won’t believe the comfort 
Approved by major 
Manufacturers. 


Try it I 

rnmioMn 

UEIIDIH 


£ 69.00 



I CflXTBWmHMUUBl H38~l 


286/12 NEAT 1Mb £1249 

286/16 NEAT 1Mb £1359 

386/SX NEAT 161Mb £1469 

386/20 {NON CACHE) 1Mb £1699 
386/25 CACHE 1Mb £2299 

386/33 CACHE 1Mb £2699 

486/25 CACHE* 1 Mb £3899 


£1549 

£1659 

£1769 

£1999 

£ 2599t 

£2999t 

£4199f 


'TOWER CASE - OTHERS IN DESK TOP CASE, t With EIZO Monitors 



ANY COMBINATION of Hard Disks, Floppies, Monitor, Keyboard.... 

RENTAL & LEASE PURCHASE from 2 to 5 years, competitive rates, BUY BA 

NEW 2 Years ON-SITE and 30 Days satisfaction or refund warranty. 

2 Years LiveLink Monitor/Keyboard swop-out, next day 10 am delivery. 

Cash With Order Discount, Quantity Discounts, Free delivery. 

Free Phone Tech Support (Live) 9.00am to 8.30 & 9,00 to 6.00 Sat. 


Full Calculator Keys LCD Readout 
Works with PC turned on or off. 
Solar Cell and PC power. 

t 75.00 



Designed for COMFORT and Style 
Especially popular with Typists 
Click type keys - beautiful feel 

Z 40.00 



SO PHONE AND... 

ASK FOR A DISCOUNT! 


I am interested in a Computer 
of the following specifications: 

286/386_MHz with_Mb RAM 

_Mb Hard Disk (removable) □ 

(non-removable) □ 
1 x 5.25” Floppy and/or 1 x 3.5" 

MonoD VGA □ E120D 

Keyboard (Standard 102) □ (M37) □ (M38) □ 

(Maths Co-pro) □ (_Mb Tape Streamer) 

MAGNUM □ TRITON □ TRILITE □ 


I would like more information 
on the following: 

M31 A4 Sized Laptop 
M34 REMOVABLE Hard Disk. 
M35 PODsCat DIGITIZER 
M36 No-Noise Silencer 
M37 CALCULATOR KEYBOARD 
M38 CONTOUR KEYBOARD 
M41 LOW RAD VGA MONITOR 


RETURN TO: SMS HOUSE, TEMPUS BUSINESS CENTRE. KINGSCLERE ROAD CARDIFF: 0443 841414 

BASINGSTOKE RGZ1 2XG Tel: 0256 817711 fa* 0256 817799 


— — — — — — — — — — — s: 

Please phone me: No_ 

Name:_ 

U Address:_ 

□ 

□ - 

□ _ 

Cj I prefer to buy from my Dealer 
pj My Local dealer is: 


FOR IRELAND: EXSEUN SYSTEMS. 9 AVONDALE HALL, GARYS FORT AVE, 
BLACK ROCK. DUBLIN. Til: 01 981 477 Fax 61 884 835 


DIRECT LINE-BIG GREEN LINE 

















































40 Mb 1:1 28ms REMOVABLE Hard Disk 
Calculator keyboard -14" COLOUR VGA 
5.25" or 3.5" Floppy - 8 Expansion Slots 
Mouse- Digital Research DOS V.3.41 
2 Years On-Site Warranty & LiveLink 
Delivered - 30 days satisfaction refund! 


AT THESE PRICES? 


A4- NoteBook Laptop runs Lotus 123 etc 
640K 4- 38K Exp. Memory + DOS 3.3 
with 1.44 Mb Floppy 
with 20 Mb Hard Disk 


RETURN IN 30 DAYS IF NOT SATISFIED 

ALL PRICES EXCLUSIVE OF VAT 


Circle 442 on Reader Service Card 
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Superlap-386SX 

A portable handful of power 
and performance. Features 
386SX, RAM up to 4MB, 

FDD and HDD, VGA 
graphics with 32 greys, 

640x480 page-white 
LCD, 83-key detachable 
keyboard with 

keypad. Ports include 2 serial, 1 parallel, exter¬ 
nal momtor/disk drive/keyboard/keypad, 
pansion bus, and interface for an internal 
modem. Using AC power or NiCad battery. 
Superlap gives you 32-bit power on the move. 





Superset-600 

A compact platform for 
fast 386 or 486 process¬ 
ing. The basic 600 (386- 
25MHz) is slotted for 
simple Power Card 
upgrades. Power Cards 
supply CPU 
33, 486-25/33), o^ivd 
cache, and cache controller. A11-in-One dei 
integrates VGA, parallel and 2 serial 
drive controllers on mainboard. Storage for 2 X 
FDDs, 3.5" HDD, and 5.25" Tape/HDD. Super- 
set-600 is your bridge to the future. 


Staying abreast of everchanging technology is critical. Twinhead has an unparalleled record of 
engineering the latest ideas into reliable, affordable systems. Take the future in hand, see Twinhead *s 
new 32-bit models. Your systems for the nineties. 


Engineering Ingenuity 



Global Industrial Center 
2nd Floor, 2 Lane 235, 

Boo Chioo Road, 

Hstn Tien, Taiwan, R.G.C. 

TEL: (886 2) 917*9036 Fax. (886-2) 917-2674/5 


Trodemodf Rbcogniiian: 

Intel Corp.L 80386. 80486, BG386SX 
International Business Machines Carp.' VGA 
Twinhead International Corp,: Superbp, Sopersef-600 


Circle 467 on Reader Service Card 




















INTERNATIONAL 

EXTRA REVIEW 


Opus Datasafe 120 

Dick Pountain 


T he Opus Datasafe 120 is one of 
the first, if not the first, PCs to 
be designed with data-security 
mechanisms built into both its 
hardware and its system software. It is an 
AT compatible powered by a 12-MHz 
2S6 CPU and fitted with twin 60-mega¬ 
byte hard disk drives that can be config¬ 
ured as either 120 MB on two hard disk 
drives or a single mirrored 6G-MB hard 
diskdrive, 

A few years ago, many people would 
have regarded data security as something 
that only the mainframe users worried 
about, perhaps even as paranoiac. But as 
I’m writing this review, the 
ripples of the “AIDS Infor¬ 
mation Disk"’ scandal are 
only just subsiding. 

You might remember that 
incident; 10,000 copies of a 
phony disk containing a Tro¬ 
jan Horse program were 
mailed to banks, hospitals, 
and research laboratories in 
theU,K. and Europe, causing 
some users to lose data on 
their hard disks and creating a 
great deal of media hysteria. 

That deleterious disk could 
not have been loaded onto an 
Opus Datasafe, except by a 
supervisor. Perhaps one day 
we will look back fondly to 
the golden days when people 
could swap disks freely, be¬ 
fore the Serpent gave Adam 
and Eve a BIOS listing and a 
map of the boot sector. 

Of course, viruses and Tro¬ 
jan Horse programs are not 
the only, or even the most im¬ 
portant, threat to data on 
PCs, More people lose data 
every day from hard disk mal¬ 
functions than they ever do 
from a virus. Opus has cov¬ 
ered this angle, too, by pro¬ 
viding shadowing (sometimes 
called mirroring) for its hard 


A system with built- 
in data-security 
mechanisms that 
has advantages 
and disadvantages 


disk system. Data is written to two identi¬ 
cal but independent hard disk drives, 
which are very unlikely to fail simulta¬ 
neously, Clever BIOS software makes 
this process totally transparent to DOS 
and leaves the machine fully DOS com¬ 
patible. 

Opus is a U.K. firm that has made a 
name over the last few years for offering 
well-made and keenly priced PC clones. 
Opus computers are wholly designed and 
built in the U.K.—an unusual situation, 
nowadays. The Datasafe is Opus's most 
adventurous hardware design so far. 

Hardware Overview 

The Datasafe is by no means a 
compact machine; its case is 
roughly 17 inches square and 
6 inches deep. It is, however, 
attractively designed and of a 
much higher quality than a 
run-of-the-mill clone. The 
case is made of plastic-coated 
steel with a stylishly molded 
front panel that bears a secu¬ 
rity lock, disk and power 
lights, and buttons marked 
Reset and Turbo, The Turbo 
button is redundant, because 
the Datasafe always runs at 12 
MHz. 

Fitted to the review ma¬ 
chine are a high-density 
inch and a 3 Vi-inch floppy 
disk drive. It also has a 102- 
key Enhanced keyboard with 
a good clicky feel, although 
its weight is too light for my 
taste. 

The advantage of the large 
case is that it can accommo¬ 
date six AT-bus slots (four 8- 
bit and two 16-bit). A feature- 
packed motherboard means 
that the system uses only one 
of these, leaving five free for 
the user's cards. 

Mounted on the rear panel 

continued 
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OPUS DATASAFE 120 


Opus Datasafe 130 


Company 

Opus Technology Ltd. 

53 Ormside Way 
Holmthorp Industrial Estate 
Redhill 

Surrey RH1 2LW 
UK 

44-737 765080 

Components 

Processor; 12-MHz 286 
Memory: 1 MB of zero-wait-state RAM 
Mass storage: Twin 60-MB hard disk 
drives; machine can be configured with 
5 Vi-inch and 3^-Inch floppy disk drives 
Display: Philips color VGA monitor 
Keyboard: 102-key Enhanced layout 
I/O interfaces: Two RS-232C serial 
ports (9-pin and 25-pin); one bidirectional 
parallel printer port; IBM Enhanced 
keyboard-compatible keyboard socket; 
analog VGA video output 

Size 

(System unit only): 17 x 16% x 6 % 
inches; 20 kilograms 

Price 

With monochrome VGA: £1999 
With color VGA: £2499 

Inquiry 682. 


are the main power connector (with a 
chained outlet to drive a monitor), two 
serial ports, a parallel printer port, and 
the keyboard socket; a large and rather 
loud fan cools the interior. Opening the 
case provides the first evidence of Opus's 
security; you must turn the key in an AT- 
style case lock and then use the special 
screwdriver supplied to remove the five 
retaining screws, which an ordinary 
crosshead will not shift. Stealing cards 
from this machine is a job for a pro¬ 
fessional. 

One card that would be worth stealing 
is the VGA card, which occupies one of 
the 8-bit slots. Rather than implementing 
a VGA on the motherboard with one of 
the several available chip sets, Opus has 
chosen an add-in unit from Tseng Labs 
called the EVA/800. It is a 256K-byte, 8- 
bit VGA card with extra features like 
hardware-assisted windowing, zooming, 
and panning. 

Ordinary PC software packages can¬ 
not exploit these nonstandard features 
unaided, but Tseng Labs provides spe¬ 
cial drivers for the popular programs 
AutoCAD, Lotus 1-2-3, Windows/286, 
Ventura Publisher, and WordPerfect 5.0 


on the utility disks. The monitor supplied 
with the system is a Philips color VGA 
monitor badged with Opus's name, 
which gives a display with a good color 
and sharpness. 

Also included is a memory-resident, 
hot-key-activated Zoom and Pan utility 
that operates from the numeric keypad. 
Opus claims that this utility works with 
any graphics package that uses BIOS in¬ 
terrupts; the only program I could make 
it work with was PC Navigator, and it 
hung the machine completely with Flight 
Simulator. In any event, zooming in on a 
bit-mapped screen produces an image re- 
sembling a crossword puzzle and is of lit¬ 
tle practical use. 

Perhaps of more interest to the average 
user is that I found the EVA/800 to be one 
of the most compatible VGA cards I have 
yet seen. For example, it ran all the 
tweaked VGA modes up to 800 by 600 
pixels by 16 colors in the public domain 
fractal program FRACTINT (on my 
multisync monitor). This suggests that it 
is fully register-compatible with IBM's 
VGA. 

A neat trick of the EVA/800 is that it 
can convert CGA, Hercules, and Mono¬ 
chrome Display Adapter output to VGA 
frequencies so you can display software 
using these older standards on a fixed- 
frequency VGA monitor instead of on an 
expensive multisync monitor. 

Opus designed the Datasafe's mother¬ 
board around VLSI Technology's AT 
chip set; the board includes the hard and 
floppy disk drive controllers and the 
serial and parallel port hardware (the 
hard disk drive controller is rather spe¬ 
cial, but I'll discuss this later). The 
motherboard has a 12-MHz 286 CPU, 
and l MB of zero-wail-state RAM is 
mounted on the motherboard as stan¬ 
dard. The BIOS uses the area above 
640K bytes as extended memory for disk 
caching. You can expand RAM to up to 
16 MB by adding an expansion card. 

The ROM BIOS is based on American 
Megatrends' AMI 286 code, but Opus 
has modified it to support the Datasafe's 
hardware security lock and the shadowed 
hard disk. For example, the low-level 
format routines need to be able to format 
both disks together. The BIOS also sup¬ 
ports ordinary AT hard disk drives, al¬ 
though these need a conventional con¬ 
troller in an expansion slot. 

The usual power-on self test and 
CMOS configuration routines have been 
modified, too. On the Datasafe, the 
POST not only tests RAM and periph¬ 
erals but also checks whether or not the 
contents of the two shadow disks are 
identical. If they aren't, the POST per¬ 


forms a repair to make them so. 

When you save files to the hard disk in 
the normal course of your work, they are 
written to both disks simultaneously (in¬ 
visibly to you). Hence, the two disks 
should always contain exactly the same 
data. When you shut down the machine, 
which must always be done using Opus's 
Shutdown utility, a special record is 
written that says the disks’ contents are 
identical. 

If, however, the machine shuts down 
prematurely due to mechanical or elec¬ 
trical failure or a power cut, then this 
record doesn't get updated. The next 
time you boot the machine, the BIOS rec¬ 
ognizes that an abnormal termination has 
occurred and tries to repair any data loss. 

Of course, you can also provoke this 
repair unnecessarily by forgetting to use 
the Shutdown utility and just switching 
the system off, as I did several times. The 
repair operation can take 10 minutes or 
more on a full disk, but you can abort it 
by pressing Ctrl-Alt-Del in case of a false 
alarm. That same action has been modi¬ 
fied so that it offers a menu of choices: 
shutdown, reboot, or cancel. 

You can invoke the CMOS configura¬ 
tion utility by pressing the Delete key 
during boot-up. It contains the usual rou¬ 
tines to set the battery-backed clock/ 
calendar and the hard disk type and to do 
a low-level format. 

This utility also contains Opus's own 
routines to copy from the active hard disk 
to its shadow twin and vice versa and to 
relocate bad sectors on the disks. If one 
of the hard disks were to suffer a head 
crash, you would replace it and then use 
this same utility to restore the data from 
its shadow. There is also a routine that 
lets you configure the shadow disk pair 
as two separate disks, should you need 
the extra space. 

Note that disk shadowing cannot pro¬ 
tect against operator errors (like an unin¬ 
tentional DEL *.* or FORMAT C:), 
either of which will destroy the data on 
both disks simultaneously, but you can 
prevent this disaster with software—an 
issue 1 address in the next section. 

Security Features 

The Datasafe has a hardware security 
lock quite separate from the case lock on 
the front panel (which most AT clones 
have nowadays). It is mounted at the back 
of the case and uses a high-security key 
that is not easy to copy. This lock is con¬ 
nected to the electronics so that the BIOS 
can detect the lock's state. Just for good 
measure, it acts as a second physical case 
lock, too, backing up the case lock on the 
front. 
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Opus Datasafe 120 


LOW-LEVEL PERFORMANCE* 


CPU 


DISKI/O 


VIDEO 


Matrix 

6,36 

Hard Seek 3 


Text 


String Move 


Outer track 

N/A 

ModeQ 

11.85 

Byte-wide 

43 69 

Inner track 

N/A 

Mode 1 

11.86 

Ward-wide: 


Half platter 

N/A 

Mode 2 

1170 

Odd-bud 

43,70 

Full platter 

N/A 

Mode 3 

11 70 

Even-bnd 

21.86 

Average 

N/A 

Mode? 

N/A 

Sieve 

36.67 

DOS Seek 


Graphics 


Sort 

28.62 

1 sector 
32-sector 

0.91 

30,02 

CGA: 

Mode 4 

2 73 



□ Index: 

2.02 

Fite I/O* 


Mode5 

2.73 



Seek 

0.30 

Mode 6 

2.90 

FLOATING POINT 2 


Read 

044 

EGA 


Math 

N/A 

Write 

1.28 

Mode 13 

4.52 

Error 


1-mega byte 


Mode 14 

4.98 

Sine(x) 

N/A 

Write 

846 

Mode 15 

N/A 

Error 


Read 

2.93 

Mode 16 

4,95 

e* 

N/A 



VGA 



Error 


□ Index: 


2.22 


□ Index: 


N/A 


Mode 18 
Mode 19 
Hercules 


□ Index; 


5.20 

2.91 

N/A 


1,27 


N/A = Not applicable. 

1 All times are In seconds, figures were generated using the 0QBfi/8OB6 versions 0 0 of SmalJ-C. 

2 The errors for Healing Poml indicate the difference between expected and actual values, correa to 10 digits or 
rounded to 2 digits 

3 Times reported by the Hard Seek and DOS Seek are ior multiple seek operations (number of seeks performed currently 
set to 100). 

4 Road and write limes for File I/O are in seconds per 64K bytes 



Opus Datasafe 120 


IBM PS/2 Model 50 Z 


Dell System 200 


I BM PC AT 


CPU 


FPU 


□ 
□ 
□ 
Video EH 


Disk i/O 


Graphs are based on indexes at left and show 
relalive performgnce. 


For a fulf description of all the benchmarks, see '‘Introducsng the New BYTE Benchmarks," June 198B BYTE. 


When the hardware security Lock is 
on, three things happen. First, the BIOS 
intercepts all Control-Break and Con- 
trol-C key presses. Because of this fea¬ 
ture, you can't break out of the AUTO¬ 
EXEC.BAT file at boot time and gain 
access to the DOS command line, Sec- 
ond, the Datasafe can only be booted 
from the hard disk; at boot time, it ig¬ 
nores any floppy disks. This process 
blocks the other route you might use to 
get access to plain, unprotected DOS. Fi¬ 
nally, access to the BIOS utility routines 
becomes password protected. 

With the lock on, the Datasafe exe¬ 
cutes the contents of AUTOEXEC.BAT 
on the hard disk. Only an electronic engi¬ 
neer with a good hacksaw can prevent 
this process from taking place. If you 
have set up Datasafe for full security, 
then AUTOEXEC.BAT loads a software 
security shell, which provides the next 
level of security. 

The shell, which Opus supplies as 
standard, is called Certus Junior from 
the U.S. firm Foundation Ware; the Ju¬ 
nior means it is a cut-down version of a 
larger system. Under Certus Junior, you 
must have your own password to use Da¬ 
tasafe, and, having logged on, you are al¬ 
lowed access to only those directories 
and executable programs that the system 


supervisor has chosen for you. 

With Certus installed, you boot up the 
Datasafe, and a log-in window appears, 
into which you must type a valid user 
name and password. You then get access 
to that user's programs and directories, 
but, at the same time, a history log file 
records your user name, whether or not 
your log-in succeeded, and how many at¬ 
tempts you made. 

If, after three tries, you cannot log in 
correctly, the Datasafe locks up, and you 
must reboot it. Any attempts to fiddle 
about with other people’s accounts are 
permanently recorded for the supervisor 
to see. In addition, Certus keeps a daily 
log that shows which programs each user 
ran and for how long. 

With Certus running, it is impossible 
for anyone other than the supervisor who 
has the security key to load any new soft¬ 
ware into the Datasafe, To add new pro¬ 
grams, you need to turn off the lock, 
reboot from a floppy disk, copy the soft¬ 
ware, and then register the programs 
with Certus for all those accounts that 
need to use them. 

Certus is intended for use on shared 
machines in big offices where a few core 
applications are run all the time by dif¬ 
ferent people. It prevents the bored office 
boy from running virus-ridden pirated 


games just as it prevents someone from 
performing industrial espionage. It is 
very inconvenient to run Certus on a sin¬ 
gle-user machine, especially for some¬ 
one like myself who needs to constantly 
add and remove software from the sys¬ 
tem, Recognizing this fact. Opus sup¬ 
plies the Datasafe without Certus in¬ 
stalled, which encouraged me to test the 
installation procedure. 

Installation 

Certus is largely self-installing. You run 
the Install program from drive A, which 
copies the software onto the hard disk 
and modifies AUTOEXEC.BAT to run 
Certus on booting. The Install program 
also scans your whole hard disk to iden¬ 
tify all the executable programs (and any 
overlays) and builds a sorted database of 
them. You must then Log in as user 
“super” and run a program called Man¬ 
ager to create as many new user accounts 
as you need, w ith names and passwords. 
For each user, you are presented with an 
X-tree-style directory picture, and you 
can set the directories and files that each 
user may access interactively by pointing 
with the cursor. 

The problem with any impregnable de¬ 
fense mechanism is that you might lock 

continued 
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Vleve designed UpSKot \o look and feci just like a bbpk, There ore gage ^umber*, a lahle of 
contents, arr index, and jo on. If you want to find something, jwffype m the word or phrase 
yog'rc looking for, (or use UpSbols innovative "cursor-secret feature) and UpiW finds if 
fast. So if you ve^en score hing,.,and: searching for a way fo get your manuals V instrudiom 
info your software* Give us a call. 


Its attempted with the Norton Guides, but unfortunately, falls for short, 

Introducing UpShoK the fastest, most powerful online help utility available, llpShot allows you 
to access cm incredible 2220 pages of information pta manual ( 3.5 million bytes in standard 
80k 25 text made), pal I if up 
tor reference, indexing, 
searching, and hide it 
aga[n..,all at the touch 
of a key. And, all this 
requirement 60k! 

(obodTtOk less 
■ than the tjorto 
Guklpd, 


yourself out. During my first attempts to 
install Certus, it kept denying me access 
to everything, and 1 could only regain 
control by booting from a floppy disk. 
The problem was eventually traced to a 
shareware program l had loaded, which 
had the file date 3-10-2011. A date in the 
next century upset CeFtus’s file scan so 
much that it locked up the whole system, 
but changing the date with Norton’s File 
Date fixed the problem* This date sensi¬ 
tivity seems to be a reproducible bug in 
the current version of Certus. 

Another problem 1 had with Certus 
was that 1 couldn't get SideKick and 
other pop-up programs to load property 
from AUTOEXEC.BAT, You have to 
load pop-up programs before the Certus 
resident modules DIRLOCK, RESI¬ 
DENT, and LOGIN, which must be the 
last things in AUTOEXEC. When it's 
loaded, SideKick pops up, but Certus in¬ 
tercepts all its keystrokes so that you can¬ 
not actually operate it at alL Another 
program. Tornado Notes, won’t even 
pop up. Both work fine if you load them 
manually after boot-up {from a directory 
that you have permission for, of course), 
so it is purely an inconvenience rather 
than a disaster. 

Of course, apart from Certus, you can 
use other shells for security. On a net¬ 
worked operating system like NetWare, 
you would use the operating system’s 
own log-in and security features, with 
the Opus hardware ensuring that users 
cannot break out into plain DOS, 

Performance 

The 12-MHz 286 is now the standard en¬ 
gine for entry-level AT clones, so the sys¬ 
tem's computational performance must 
be considered average. The BYTE low- 
level benchmarks show it performing as 
expected: roughly twice as fast as an 
IBM AT and about 50 percent as fast as a 
25-MHz 386 machine on computational¬ 
ly intensive tasks. 

Disk performance is another matter. 
Due to a happy combination of design 
features, the Datasafe offers hard disk 
performance well beyond that of most 
similarly priced machines from other 
manufacturers. Rather than imposing 
overheads on disk performance, a well- 
designed shadow disk scheme permits an 
improvement in disk seek time, because 
the head of the second drive can be 
moved into position for the next read 
while the head of the first drive is read¬ 
ing a track. Since the data is identical on 
both hard disk drives, it doesn't matter 
from which one any given data record is 
read. 

continued 
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“I Get Paid to Write Programs. 
And Now, I’m Writing Them 
Twice As Fast.” 


If you write programs for a living, get to know 
The Clarion Professional Developer® 2.1. 

It can cut applications development time by 50% or 
more without compromising your design. It’s so fast 
and easy, you can complete prototypes while your 
clients watch. 

Professional Developer 2.1 can interface to routines 
from C and Assembler. It allows import and export of 
dBASE, BASIC and DIF files. Its application generator 
produces commented source code which can be easily 
adapted with its utilities to allow you to generate .EXEs. 
Network support is included at no extra cost. There are 
no run-time licenses or fees. And now Version 2.1 
includes Report Writer, which allows you to easily 
and intuitively create ad hoc reports and queries (from 
Clarion files, non-Clarion files 
or any combination). 

Professional Developer is an 
immensely powerful, easy-to-use 
DBMS application developer. We 
didn’t say it: The PC WEEK 
poll of corporate satisfaction 
said it. We came out head and 
shoulders above the 15 other 
programmable databases. No 
one else came even close. 

In this business where 
time is money, let Professional 
Developer help you generate 
more money for your time. 

Below is a partial list of our 
world-wide network of dealers. 

For the one nearest you, call: 

(U.S.A.) 800-354-5444 (Canada) 305-785-4555 


Here's what American corporations 
m a PC Week survey thought of the 
power and ease of use of Profes¬ 
sional Developer vs, competitors. 
Any questions? 


CLARIONSOFTAAARE” 

150 East Sample Road, Pompano Beach, FL 33064 


Clarion Software Products run on any IBM PC, PS/2, or true compatible with 512K of memory and a hand disk. Clarion Professional Developer, is a registered 
trademark and Clarion SofLware is a trademark of Clarion Software. Copyright 1989 Clarion Software, dBASE is a registered trademark of Ashton Tate, 


AUSTRALIA BENELUX 

Digital Solutions (THE NETHERLANDS, 

Level 1 , 46. Wighton Street BELGIUM, LUXEMBOURG) 
Margate 401$ Advantage Software BV 

PHONE: 61 -07-BS3-1 851 Utrechtsastraat 70-72 

FAX; 61 -07-283-1217 101 7 UR Amslertlam 

The Netherlands 
PHONE- 31-20-26-46-58 
FAX: 31-20-22-80-61 


ENGLAND (UK) FINLAN D 

Dark Star information Super Systems OY 

Systems Karakallionlte 1 

12 St Peters Court 02620 Espoo 

Middleborough Colchester PHONE: 358-Q-509-1043 
Essex C01 1 WD FAX: 358-0-502-046 

PHONE: 44-206-576-224 
FAX: 44-206-578-504 


FRANCE NEW ZEALAND 

Bionix COMTECH 

34, rue de la Saussiere PO. Box 22-060 
92100 Baufog ns Otahuhu, Auckland 

France New Zealand 

PHONE 33-1-46-05-74-B9 PHONE: 64-9-276-6715 
FAX: 33-1 -46-05-01-77 FAX: 64-9-276^3409 


NORWAY/SWEDEN/ SOUTHERN AFRICA 

DENMARK Chariot Software iFTY) Lid. 

ATM Corporation PO. Box 263 

RO. Box 28 Steenberg 7947 

5045 Skjoldtun PHONE. 27-21 -728-705 

Norway FAX: 27-21 -728-702 

PHONE: 47-5-137-285 
FAX; 47-5-137-260 
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Code 


Create ultra compact 
and fast TSRs with 
full DOS access! 

CodeRunneR provides the most 
powerful tools available for creating 
feature-packed, tiny TSRs with 
Turbo C* and Microsoft C" . 

Now, on the heels of CodeRunneR’s 
huge success, we are announcing 
our Professional Developers Kit 
series - PDK#1 and PDK#2. 


CodeRunneR Features 

• Function Level Granular 

• Auto recovery of Initialization 
Code and Data 

■ Create Multi Tasking programs 

* Scheduler supports > 10,000 events 

• Access TSRs via up to 256 hot-keys 
or interrupts 

* BCD Floating Point Library 

* Source for TSRs: Help, Programmers 
Calculator, Business Calculator, ASCII/ 
Color, Date/Alarm & Trap/Debug 

CodeRunneR $149.00 


Call our BBS for FREE sample 
TSRs, benchmarks & support. See 
for yourself how powerful and 
tiny CodeRunneR TSRs can be. 
BBS: (508) 875-8009 


PDK#1 Features 

* Serial Communications Library, 
including background file transfers 

* LtM Support for Code and Data 

* Print SPOOLer functions 

■ Program Registration functions 

* Free copy of HyperCOM (w/ source) 

PDK#2 Features 

* High Si>eed floating point library 

* 6x Borland and 2x ALTMATH 

PDK#1&2 $99.00 each 


CodeRunneR is great for non-TSR 
programming too. Excellent for 
creating MultiTasking programs! 

NO ROYALTIES, MONEY BACK 
offer and source code available. 
Order today by Phone. FAX or 
BBS. MasterCard & VISA accepted. 

^Microsystems Software, inc,™ 

600 Worcester Road 
Framingham, MA 01701 
Phone: (508) 626-8511 
FAX: (508) 626-8515 

CodeRunneR Is a TM trl MiaaS/stems SoKwajE, Turbo C ig a TM gl 
Borland International and Microsud! is a TM d Mtcrasoti Corporation 


OPUS OATASAFE 120 


This strategy is similar to the tech¬ 
nique of “elevator seeking 11 on a single 
disk. The process involves gathering a 
batch of read requests and sorting them 
into the most efficient order before per¬ 
forming them. This work is performed 
by Opus’s smart hard disk drive control¬ 
ler on the motherboard, which has its 
own 16-bit processor and DMA channel 

’s 

hardware and software 
security features are 
effective, and I believe 
that they can ensure 
that your PCs are used 
for their stated purpose 
and for nothing else . 

and employs 3G4K bytes of extended 
memory as a disk cache. 

You can alter the cache size by using 
the BIOS utility. By performing DMA 
transfers to and from the cache memory 
(which imposes no load on the main 
CPU), the controller achieves a much 
higher than normal data transfer rate. 
This procedure, in turn, permits the 
disks to be formatted with a l-to-1 inter¬ 
leave so that a whole track is read per 
revolution. 

Zero latency also further improves the 
data rate. This feature lets transfers start 
on any sector boundary without having to 
wait for the beginning of a track to come 
around. The data rate also increases be¬ 
cause of highly optimized skewing of the 
sector positions within and between disk 
platters. 

According to the BYTE disk bench¬ 
marks, the end result of all this diligent 
design is that the Opus disk performs 
three times faster overall than an IBM 
AT’s hard disk. At 0*2 milliseconds, the 
average seek time is even faster than the 
Konan Tentime controller fitted to the 
Minstrel Workstation that I tested {see 
“HM Systems 1 Minstrel Workstation,” 
International Section, November 1989 
BYTE), although the track-to-track seek 
time is slightly slower at 6 ms. 

The Opus’s data transfer rate, as mea¬ 


sured by the CORE test, is 10 times 
faster than that of an IBM AT. But what 
actually matters more than benchmarks 
is that in real applications, the Datasafe’s 
disk really feels fast, much like the 
Konan Tentime. Because of this feature, 
you forget that disk accesses used to be 
noticeable in the bad old days. 

One factor that benchmarks cannot 
bring out is that Datasafe’s twin disks 
improve the speed of every disk read, 
including the first, whereas systems that 
rely solely on a cache can only improve 
the speed of the second and subsequent 
reads of a data item. In real life, many 
data items are read just once and so are 
not sped up at all by a cache system. 

The Tseng Lab’s EVA/800 VGA card 
is no faster on text manipulation than an 
AT, but, as you might expect, it is twice 
as fast on graphics drawing. Of course, 
the card’s real performance advantage 
with hardware windowing and scrolling 
is not measured by the BYTE bench¬ 
marks, and it could only be measured by 
using a program such as AutoCAD, both 
with and without the appropriate driver. 
Lack of time precluded this experiment. 

Progress or Backsliding? 

If s a sad reflection on the state of our so¬ 
ciety that, after many years when the aim 
was to make computers easier to use, the 
Opus Datasafe represents, in a sense, a 
trend toward making them more difficult 
to use (or abuse). The hardware and soft¬ 
ware security features of Datasafe are 
extremely effective, and I believe that 
they can ensure that your PCs are used 
for their stated purpose and for nothing 
else. 

The attraction for military, police, 
and other security sites is obvious, but, 
after several public virus scares, many 
large civilian offices also may now be¬ 
come more concerned with security. The 
Certus software showed a slightly worry¬ 
ing tendency to fail too safe and lock you 
out if anything went wrong. Perhaps this 
is the price of vigilance. 

Certus will not appeal to single users. 
But even without this software, you may 
still find good reasons to choose the Da¬ 
tasafe. It is a very classy AT clone with 
excellent disk performance, and when 
you add certain popular packages, it has 
the potential for enhanced video perfor¬ 
mance. Many users with valuable data to 
protect may welcome the added peace of 
mind provided by disk shadowing. ■ 


Dick Fountain is a BYTE consulting edi¬ 
tor, technical author, and software con¬ 
sultant living in London, England. You 
can contact him on BIX as “dickp. ” 
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The HASP Family: 

Software protection 
you can trust. 
Software protection 
you can afford. 


As a software producer, 
you can't market your 
software without protecting 
it. Aladdin Knowledge 
Systems is a leading 
company in the field of 
software protection: during 
the last five years we have 
enabled hundreds of 
software producers in more 
than 30 countries to protect 
their software. 


HASP-3 connects to the 

parallel port* of PC/XT/AT and 
PS/2 computers and compatibles, 
HASP-3's advanced technology prevents 
reverse engineering, making the plug 
virtually un-craekable. 


• Access Password - A unique password 
supplied to the software developer is 
needed in order to access the plug's code. 
The number of available codes and pass- 
words is enormous (more than 
256,000 billion!). 


• The Highest Compatibility - The 
plug is transparent to the operation of the 
computer and the printer. 



• Full Software Support - All 
the software required to link 
HASP-3 to all high-level 
languages - including the most 
sophisticated anti-debugging 
protection and a utility program 
to protect EXE/COM files - 

is supplied. 

• Daisy-chaining 

plugs can be connected one 
behind the other. 

• Automatic Virus Detection 
can be added to the protected 
program. 


* A serial RS232 HASP 
is available as well. 


MemoHASP™ s the 

last word in software protection. 

In addition to all of HASP-3 r s 
advantages, MEMOHASP^ 112 bytes 
or 496 bytes of read/write memory 
enable you to: 

• Assign a unique code to every 
software user. 

• Control access to different software 
modules or different software 
packages, 

• Distribute demos which can be 
activated only a certain number of 
times. 

• Rent or lease software. 

• Save passwords or other sensitive 
information. 

Most important of all: all the above 
operations are performed on the PC 
without any special programming 
equipment! 

• There is no Battery in the Plugs! 

For further information 
contact us at: 

ALADDIN /\ 

KNOWLEDGE i O / 
SYSTEMS LTD ‘ / 

130 Dizengoff St,, Tel-Aviv 
P.O.Box: 11141 TehAviv 61110, Israel 
Tel: 972-3-226286/241603 
Tlx: 35770/1 COIN IL Ext, JBL 
Fax: 972-3-243540 


Italy Partner Data S.rX, Via G. Prati, N,4, 20145 Milano, Phone: (02) 331 01709, Fax: (02) 347 564 ■ Greece Unibrain Ltd., Bousgou 2, Pedio Aeros, 
Athens 114 73, Phone: (1) 646 5195, Fax: (1) 642 3648 ■ France Logidata ImL, Boite postale no. 2 Publier 74500, Evian, Phone: 50707375, Fax: 
50753144 ■ The Netherlands Akkermans Service B.V., Valkenbergstraat 1, Eygdshoven 6471 VL, Phone; (045) 352 753, Fax: (045) 461 822 ■ 
Spain Acu Informatics, Santalo 120,08021 Barcelona, Phone: (93) 209 5344, Fax; (93) 201 5169 ■ West Germany, CSS GmbH, Am Westbahnhof 2, 
4300 Essen 1, Phone: (0201) 707 041/42 Fax: (0201) 748 644 
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POWERSAVE BACKPACKS FOR POWERLANJONET, BANYAN, OR NOVELL 


What exactly do you need to do for POWERsave 
to automatically find a//the servers on your network 
and start backing them up? 

Load the diskette and key in "demo ' 


BACKPACK/2,2 0B 


BACKPACK/ 1.3 GB 


BACKPACK/150 MB 


Tired of having to mapadrivetoeach server before a backup? With its unique NETscriptfeature and its support of general 
file server and volume names, POWERsave automatically locates an unlimited number of servers, automatically creates a 
control file, and automatically begins a lightning fast backup. And that's not all. 

POWERsave can back up all workstation disks on any of these networks, plus Novell's bindery files, trustee data, 
directory and file info, extended access rights, attributes, etc, and Banyan's Street Talk* names and access rights list. 

POWERsave's performance is highly acclaimed by PC Magazine. Operating any tape drive to its maxi¬ 
mum speed and capacity, POWERsave does a complete backup faster than other popular vendors do 
incremental I PC Magazine benchmarked POWERsave with the Exabyte to be "roughly twice as fast as 
(Emerald's) VASPDevice 11 (the same drive)!, Jan. 17 t 1989 
POWERsave backs up a whopping 32+ GB unattended in one operation to support even the largest 
networks when using 16 Backpack/2.2 GB drives simultaneously, 

POWERsave boasts simple, automatic operation and extensive selection options for incremental saves and 
restores. The fully interactive restore offers immediate file name search, point-and-pickfile selection, a compare option, and 
more, POWERsave installs in 5 minutes. 

POWERsave's commercial-grade reliability is unmatched. Who else includes diagnostics for testing both tapes and 
drives before a save? Any errors are posted to a log file while backup continues. POWERsave's unique VALIDATE does an 
in-depth consistency check of the entire disk structure as saved on the tape at streaming speeds. Since each tape contains 
the entire directory for all tapes, POWERsave directs you to the exac®pe holding the file you want. And, POWERsave's 
streaming techniques save wear and tear on tapes and drives themselvesl 

POWERsave works with a myriad of drives, controllers, and adaptors available from a host of vendors, so you can 

upgrade hardware without changing your backup software procedures. You get maximum flexibility and choice of hardware— 
even mix drive types used in a single backup operation if you want. Ask your distributor about compatible drives. 



CALL A DISTRIBUTOR TODAY FOR 
INFORMATION 1 OR A DEMO COPY 


Australia 

Iniertace Tectinotogyi 

612434 R4C 

Austria Neipcunl 

43 22027 48C 

Belgium CMS Benelux 

3226726CE 

Denmark Searwest: 

4524570C 

France AID Computers: 

3314 306732 

Germany Or. foBtihaus: 

4940 553044^ 

Italy Radermacher: 

3951J3631E 

Netherlands TMDala: 

31 2159 4661 

Norway Scanvest: 

47467802 

Norway Titan: 

474 666 6f 

Singapore Gatwick: 

65 745 m 

South Africa TSD: 

2711315 OK 

Sweden Mikra Standard: 

468 764 7-SI 

Switzerland 

TIDES Intormalik: 

411 249 m 

UK CMS; 

447086517: 


PERFOR/MANCi 

TECHNOLOG 

USA: 512/349-2000 
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Short Takes 


INTERNATIONAL 


BYTE editors ’ hands-on views of new and developing products 


A Pocket PC That Can Exchange Data with a Desktop PC 


T he Pocket PC from Dis¬ 
tributed Information 
Processing has been discussed 
in BYTE under its alias, the 
Atari Portfolio (see Short 
Takes* August 1989), DIP de¬ 
signed the machine for Atari 
but retained the right to sell it 
under its own name in the 
ILK. In its Pocket PC Profes¬ 
sional package, DIP has bun¬ 
dled the Pocket PC with a pe¬ 
ripheral interface that lets you 
exchange data with a desktop 
personal computer. 

The Pocket PC Professional 
comes in a plastic briefcase 
into which the individual com¬ 
ponents fit. The components 
include the Pocket PC itself, 
three spare A A alkaline cells, 
a plug-in parallel interface 
module, a wall-plug trans¬ 
former for powering the ma¬ 
chine from an electrical out¬ 
let* a 6-foot cable terminating 
in 25-pin male D-type plugs, 
an empty 64K-byte RAM stor¬ 
age card and its battery, a ROM 
card containing a tutorial and 
File Manager, DOS software 
on 5H- and 3VHnch floppy 
disks, and several manuals. 
For a thorough look at the 
Pocket PC itself, I refer you to 
the above-mentioned Short 
Take, In brief, it is a hand-held 
device about the size of a 
child’s paintbox (8 by 1 by 4 
inches) with an 8-row by 40- 
column LCD and a miniature 
QWERTY keyboard. The 
Pocket PC runs a ROM-resi¬ 
dent operating system* which 
is largely compatible with 
DOS and uses credit card-size 
RAM and ROM cards as flop¬ 
py disks. A set of application 
programs (i,e., a text editor, a 
calendar, a diary* an address 
book, and a spreadsheet) is 
built into the machine’s ROM. 
After a short period of adjust¬ 
ment* I was pleasantly sur¬ 
prised at how fast I could type 


on the minuscule keyboard. 

It’s debatable how DOS- 
compatible the Pocket PC 
really is. Few modern DOS 
programs will run in the 78K 
bytes of free RAM* and pro¬ 
grams that use direct video 
access run up against the non¬ 
standard video timing. For the 
programs that do run, the 
small screen format renders 
their output unviewable. 

The ROM card contains a 
tutorial, consisting of auto¬ 
mated demonstration pro¬ 
grams of the built-in applica¬ 
tions* and the File Manager. 
This latter program displays a 
list of the files in a directory 
and lets you rename, delete, 
copy* type* or execute them by 
pointing with the cursor or 
tagging groups of files. You 
can load it and leave it resident 
so that you return to it instead 
of DOS after exiting an appli¬ 
cation, Given the amount of 
typing it saves and the negligi¬ 
ble amount of memory it occu¬ 
pies, it's a pity it wasn’t in¬ 
cluded in the internal ROM. 

When I removed the cover 
on the right side of the Pocket 
PC case* an edge connector 
that extends the system bus 
was revealed. Onto this, you 
can plug the parallel interface 
module* a plastic box measur¬ 
ing 3 by 4 inches and bearing a 
25-pin D-type socket. The in¬ 
terface is powered from the 
Pocket PC’s own batteries. If 


you run the cable from th is box 
to the parallel printer port of 
an IBM PC-compatible desk¬ 
top, you are ready to commu¬ 
nicate. The interface also lets 
you print directly to a parallel 
printer using a standard print¬ 
er cable. 

Tlie supplied floppy disks 
contain among their utilities a 
file transfer program called 
FT.COM for the desktop com¬ 
puter; the setup program in the 
Pocket PC’s ROM contains a 
matching file transfer option. 
These file transfer programs 
are very simple in concept, of¬ 
fering just the options Trans¬ 
mit, Receive, Server, List, 
and Quit. You set either end of 
the link to Server and then 
control communication from 
the other end; usually the 
Pocket PC will be the Server* 
and you’ll run things from the 
keyboard of the desktop PC. 

I found file transfers easy 
and reliable* if rather slow; de¬ 
spite the parallel connection* 
the software uses a proprietary 
error-correcting serial proto¬ 
col that 1 i m i ts t he d ata t ran sfe r 
rate to around 2000 bps. The 
rudimentary user interface 
was slightly disappointing; 
something more visual* like 
LapLink, could surely have 
been grafted onto the File 
Manager. The Pocket PC’s 
editor produces plain ASCII 
text files* which transfer eas¬ 
ily into any program on the 


desktop machine without con¬ 
version. The Pocket PC’s 
spreadsheet produces .WKS 
files that you can read straight 
into Lotus 1-2-3 and compat¬ 
ible programs. 

Another utility program 
found on the floppy disk is a 
version of the Pocket PC’s 
built-in applications, called 
APP.EXE, that runs on the 
desktop PC so you can keep 
your diary and address book 
on both machines. Although it 
eliminates conversion prob¬ 
lems* APP (which is not pop¬ 
up) is* frankly* poor competi¬ 
tion for PC organizers like 
SideKick. Other programs on 
the disk include the standard 
DOS utilities XCOPY* FIND, 
SORT, and ANSI.SYS; a print 
spooler; and a TSR program 
that simulates keyboard input 
for use in batch files. 

I also received an applica¬ 
tion called Pocket Finance* 
which is not included in the 
Professional kit. This ROM 
card contains a sophisticated 
calculator program that can 
perform scores of financial 
and statistical computations* 
like compound interest, amor¬ 
tization, cash flow* break¬ 
even analysis* and forecasting 
with linear regression. In ad¬ 
dition, it can draw graphs of 
the results on the Pocket PC’s 
bit-mapped display. 

I found the Pocket PC far 
more useful than other pocket 
organizers, because I could 
type quite lengthy notes on it. 
While it can’t replace a laptop* 
I could carry it on occasions 
when a laptop would be an in¬ 
convenience. The DOS com¬ 
patibility angle is something of 
a red herring* however, be¬ 
cause a lot of the popular DOS 
software won’t run satisfacto¬ 
rily on the Pocket PC. 

—Dick Fountain 
continued 


THE FACTS 


Pocket PC Professional 

£399.95 

Pocket Finance 

£43.43 

Requirements: 

A desktop personal 
computer with a Centronics 
parallel printer port. 


Distributed Information 
Processing Ltd, 

2 Frederick Sanger Rd, 
Surrey Research Park 
Guildford GU2 5XN 
UK 

44-483-301555 
Inquiry 883* 
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SHORT TAKES 


INTERNATIONAL 


A Full-Featured Shareware Word Processor 


Y ou may be surprised to 
see a shareware product 
covered in BYTE, but, as PC- 
Write has demonstrated for 
several years, shareware pro¬ 
grams can be of a professional 
quality. EasyEdit II is a pow¬ 
erful text editor that works 
with plain ASCII files. It in¬ 
corporates all the features of a 
simple word processor, in¬ 
cluding laser printer and net¬ 
work support, plus advanced 
editing facilities, such as ab¬ 
breviations and macros. In ad¬ 
dition, you can configure Easy¬ 
Edit to emulate other word 
processors. 

My copy of EasyEdit II 
came on a single h igh-density 
5'A-inch floppy disk, but you 
can get other disk formats or 
download it from various on¬ 
line systems as a self-unpack¬ 
ing ARCed file. To install it, I 
simply copied the files onto 
my harddisk, and it ran imme¬ 
diately. EasyEdit II reads in 
from nine auxiliary files that 
hold default settings, abbrevi¬ 
ations, macros, mouse sup¬ 
port, menus, matching pairs, 
and key assignments; on top of 
help, manual, and printer font 
files, this makes quite a full 
directory. However, you don't 
need to worry about any of 
these files at first; further¬ 
more, EasyEdit JI generates 
most of them for you. 

For example, to change the 
screen colors, you just pull 
down the Options menu and 
choose colors from a Side- 
Kick-1 ike color chart. When 
you save the options, EasyEdit 
automatically generates a 
color file called EECGLORF 
ILE. 

Most of the auxiliary files 
are plain ASCII text, so you 
can edit them with EasyEdit it¬ 
self. You also write colors and 
key bindings into the EE. EXE 
file, so it will always work sen¬ 
sibly without auxiliary files. 
The auxiliary files come into 
their own on a network where 
you can keep EasyEdit in a di¬ 
rectory on the server with 
some global defaults, but each 
user can also have a local di¬ 


rectory with his or her own 
customized colors, macros, 
and so on; two DOS environ¬ 
ment variables called EE- 
PAT H and EELPATH point to 
these directories. EasyEdit II 
does not use the file-locking 
capabilities of DOS 3.0 but has 
its own mechanism, which 
works under DESQview, too. 

The program first presents 
a clean editing screen with just 
a status line at the top showing 
the current line, column, and 
page and the state of various 
toggles. To select commands, 
you press the F10 key, which 
brings up a menu bar with 
pul 1-down menus. The user in¬ 
terface resembles Borland's 
Turbo Pascal editor, with in¬ 
teraction via pop-up dialog 
boxes or point-and-shoot di¬ 
rectory windows rather than a 
command line. You can also 
control the editor with key 
sequences, which, by default, 
are WordStar-compatible, but 
you can change them using a 
separate interactive key editor 
called KBD_INST. The ex¬ 
tensive indexed on-line help 
system is automatically up¬ 
dated to reflect your new as¬ 
signments—a neat feature. 
There are 190 possible editor 
actions to assign, and I found a 
subset that emulates all my 
preferred key sequences from 
PC-Write. It’s even possible to 
customize the menu system it¬ 
self by simply editing a text 
file of plain English descrip¬ 
tions. 

A memory-resident editor. 


EasyEdit II cannot edit files 
bigger than the amount of 
available RAM, but it can use 
ail of DOS ’ s 640K bytes; I had 
300K bytes to play with. You 
can load many files simulta¬ 
neously in Sprint-like hori¬ 
zontal windows. Also like 
Sprint, EasyEdit lets you save 
to disk at timed intervals, and 
it maintains a .SAV file that 
you can use to recover your 
text in the event of power cuts 
or other disasters. When you 
boot up EasyEdit, it remem¬ 
bers the last f ile you edited and 
returns you to the exact row 
and column where you left off. 

EasyEdit II features word 
wrapping and gives you the op¬ 
tion of automatic space com¬ 
pression or justi fication, but it 
lacks an automatic paragraph 
reformat. I prefer the old Con¬ 
trol-B-style reformat, but 
some people will sorely miss 
this feature. The program ca¬ 
ters to professional writers 
with word-count and table-of- 
contents-generation facilities, 
but there are no facilities for 
footnotes or outlining. There 
is an elegant tab mechanism 
for columnar material—you 
can set tabs with a single key¬ 
stroke at the start of all words 
on the current line, producing 
an instant table. You can also 
embed tab lines in a file to vary 
the margin settings. Printer 
control is very simple, sup¬ 
porting just the usual attri¬ 
butes of boldface, underline, 
italic, superscript, and so on. 
However, you can change font 


files on a laser printer by in¬ 
cluding the equivalent of dot 
commands. 

The search-and-replace fa¬ 
cilities are Easy Edit's weakest 
feature—WordStar-like, but 
with no wild cards or special 
line-end symbols (you have to 
use Control-P, Control-M, 
Control-P, and Control-!). 
There is, however, a handy 
option that lets you apply a 
named macro to each found 
text occurrence. The Super- 
Key-look-alike macro editor, 
which assigns macros to the 
Alt/1-9 keys, is one of Easy- 
EditVs best features; you can 
also pick macros by name 
from a menu window. Macros 
can include “live” dates, 
times, and filenames and can 
prompt you for input. 

The Abbreviation mecha¬ 
nism lets you set up a file of 
two- or three-letter abbrevia¬ 
tions, which you can expand 
with just one keystroke. There 
is no built-in spelling checker, 
but the hooks are there (in¬ 
cluding atoienu option) for 
using Borland's Turbo Light¬ 
ning engine. The program's 
Matched Pairs mechanism is 
designed for programmers; it 
allows you to define a file of 
pairs like BEGIN. . .END or 
[...] so that EasyEdit can be¬ 
come a syntax-smart program 
editor. 

EasyEdit also offers simple 
but elegant ways to manipulate 
columns and draw boxes. It 
has no graphics drawing facil¬ 
ities, but you can append 
binary files to a text file (and 
extract them) for E-mail. 

EasyEdit II is easy enough 
for a beginner when used 
through menus, but its real ap¬ 
peal is to experienced word 
processor users who feel jaded 
with the “quasi-desktop pub¬ 
lishing” complexity of mod¬ 
ern big-name word processors 
and are looking for speed, 
simplicity, and a plain ASCII 
format. In addition, its almost 
unparalleled degree of config¬ 
urability lets you, in effect, 
design your own editor. 

—Dick Fountain 


THE FACTS 


EasyEdit II 3-21 

Requirements: 

Shareware with one 

An IBM PC with 256K 

month free use; 

bytes of RAM, DOS 2.0, 

£20 registration fee for a 
printed manual and 

and one floppy disk drive. 

one free upgrade; £20 

The AsEditCo 

each for two additional 

Warren Cottage 

upgrades; company site 

Warren Lane 

licenses start from £160 

Elmswell 

for lOusers, 

Suffolk IF30 9DT 

UK 

44-0359-41601 

Inquiry 884, 
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ANNOUNCING DAILY NON-STOP DELIVERIES I 
TO EUROPE! AT UNBELIEVABLE PRICES! 


LATEST ARRI VALS! 
AUIoCAO/ 386 t’)' Autodesk 


DaVincj eMail for DOS try Extort Sy**™ 
dBASE FVDeveloper's Fdtrion bv Aditon-TeW _ . 
DBXL v|.3 byWnrdT«;hijitwini — 

Display Write V for OS/2 by IBM . 

Fiix Pro by FokSoftrfarw - 


HyperHelp by Maramcrly (^ornpuSEr 
HyperFAD by Bnghibln-Kc>Wt .— r - 


MathCAD v2*5 byMaihitfi 


BASIC Fro mm 

Microsoft Word for Windows by taiemtaft -- 

by OrndrCarp. 


Pra-C wiih Workbench by 
R&R Report Writer for Or 


Report Wri ter for Oracle ES QL tyCmkenti k- tut* 
SCO Portfolio Suite by 5snta Cm? Operations 


SCO UNIX m Devi, Sys* vS2 by Smqfc.GhrOpr, 
SuLiliUlk/V-PM by frgilatfc ---__- 



Vermont View® vitJ by Vp 
Xtree Pro Gold by Xtri c Ctwrtjwoy _ 

m PR ODUCTS : 

366 Max Professional by Quatitas - 
DESQviq w 386 vll by .. 

FoxBASE+/386 by Fox Saltwiit — mTnmn , n ,„^ niT , S 

Microsoft Window$/3B6 by Microsoft ..■•■■,,„-._,. £ 229 

Paradox 386 by Borland ______ $ 1079 

VM/3B6 by ICC _---_____-- S 

ARTIFICIAL INTEEU GEMCE; 

Arity Combination Pack by Arity Corporation ..._ 

PC Scheme v3,0 by Texas Instruments___ 


254 


FROLOG-2 Programmer by Expert Sysienw 
T urbo Prolog by bo Hand 



VP Expert by Paperback Software,. ...> $ 

ASSEMB LE RS & L I NKERS: 

Microsoft Macro Assembler by Microsoft ..$ 

Flink86PluS by Folytron -— . . £ 

Turbo Assembler and Debugger by Borland,__ $ 

BACKUP 

Back-11 by GazelleSystems 
Backup Express by Digitran 
Copy II PC v5 0 by Central Poin t 5o ftw a 
EastBack Plus by Fifth Generation .. J 

BASIC 

Microsoft QuickBASIC by Microsoft-5 

Power Basic v2.0 by Spectre Publishing ■; $ 

ProBas by Hammerly Computer Services -™—--—-$ 

Turbo Basic by Borland. ____.... , '■;$ 115 

BUSINESS; 

Ad obe 11 lustra tor for w i ndo ws by Adobe Systems $ 500 

ForaiWorx with Fill and File by FormWom .—,—, £ 149 

Grammatic TV by Reference Software -,.S 94 

G R AS P w/Art Tools by Paul Mncc Software___, S 208 

Harvard Total Fro|ect Manager III by Software Pub— $ 790 

Lotus 1-2-3 v3.0 by Lotus . , , .. £ 764 

Micro Planner Vi for Windows by Micro Planning Inll .$ 610 


Microsoft Excel v2„2 by Microsofs... 
Microsoft Word by Microsoft - 


569 
399 

PFS: Professional plan bySoltware [Publishing £ 111 

Q&A Wri te by Symantec -—„-----—S 244 

Qnattm Pro by Borland ..-l-.-—,-,--.,—-.—■-u.--,. ■ $ 426 

SCO Lyrix 386 vb.O by Sam* Cruz Operations —--.-3 699 

SQZ! Plus by Symantec .. . , -.-.. £ 125 

TimeLine bv Symantec_ ... ---$ 719 

WordPerfect V53 by Word Perfect Corp, —...£ 451 

WordStar Profess ional by WordStar USA-—--- . £ 431 

WordStar Spanish by WordStar ufa -„-- £ 305 

£i 

C ASYNCH MANAGER by Blaise Computing . £ 215 

C-terp by Cimpel 5of tware .■...., ,.$ 305 

C-tree by FacrGoiri ..... . . . ™ £ 479 

Esscnti al Com rnu nications V3.D by Essential Software . £ 400 

Greenleaf Communications by Greenh-af Software-„ £ 322 

FC-Lird v4.(l by Cimpel Software- ____£ 145 

r-lree by KabCom _ _ £ 359 

Turbo C Professional by Borland — --—.S 295 

Ttirbo C Tools by LMaLse Computing .... —— _ . — $ 184 

CADD : 

Design CAD 3D by American Small Business .. 1 ■■■■■£ 381 

DRAF1X CAD for Windows by Foresight Bjetwurws-.5 786 

Generic 3-D by Generic Software ..$ 355 

COBOL; 

COBOL spll by Flcinit.. 

Microsoft COBOL V3.D by Microsoft.. 


__ % 519 

__ _ £ 1033 

RM/COBOL-85 Development 5yS. tiy Rym-Md-'wlaiid . £ 1413 

COMMUNICATIONS: 

Carbon Copy Plus v52 by Microcom __ £ 202 

CO/Sessions Complete by Triton Tech- —™-$ 304 

Crosstalk Xvi by DCA/GrosstaLkComm. 181 

Mirror III by SuftKkme__ _______S 95 

Pro com Plus by I>atastnrm Technologies- £ 94 

Remote! Complete by DCA/Cnsshlk. .. S 161 


Smartcomm HI by Hayes. 


TenNel Plus by DCA/Crosstalk____ 

QAIABASE& HLE M AN AGEME NT; 

ALPHA Pour by Alpha Software 


259 

559 


587 

400 

575 


CQL FULL with Source by Machine Independent Soft- 

Data Flex Single User by Data Access Carp.___ 

dB_RLE & db_Retrieve w/Sounce bv Raima —$ 359 

dB ASL IV by Ashton Tate --____ _ £ 864 

dbFasbPlus by Bumble Bee Software____—.„.™5 282 

Fox BA S E+ by Fox Software ——^ £ 361 

Paradox v3.D by EJorland ___ S 823 

R:BASE for DOS by h 


Reflex: The Analyst v2.0 by liorLaml 
SQLWindows Developer's Packggi 

XQL by Novell..1 

...£ 

Gupta ..£ 

DEBUGGERS: 

Multiscope Debugger by Logitech i£ 


Periscope I v4.1 by PERISCOPE Confl 

. 

m^k .£ 


DESKTOP FURUSHINC: 

Gray ¥!X Image Capture & Edit b 
HaloDPEby Mi’dUCybe«i*ti®- 
Omnl Page/386 by Caere Carp., 
PageMaker by Aldus - 
PFSt First Publisher by Software P 
Publish St I by TuneWorks 
Ventura DeskTop Publisher by Xopp^zg 
Ventura Professional Extension hyXtfro* 


Disk Technician Advanced by I'nrppfkdwfiow-- 5 195 

MACE Utilities 1990 by Paul Mace .. £ 155 

Norton Utilities Advanced we'N oiton!‘ Hh.j> . £ 152 

OFTn ne by Gazelle Systems. — --- - S 93 



Brief V3.0 by Solution System* I 

Emacs with Source Code by Unipn^ 
EDT + v4,0 bv Boston E 
VEDIT PLUS ¥3*22bvy jwView 


MarFlaw by Mainstay 5 
Macprint by Inside.. 


MacSchedule by Mainstay Software 

Microsoft Word V4.0 by Microsoft _ 
OmniPage by Ca«r Corp, . 


Omnis 3+ for Tops Network by BJyth Software..^,._.......£ 

Pagemaker by Aldtis -------- 5 

PubJish Itl by Timeworks .... ... ..^-^ £ 

Showcase F IX by Aegis----- S 


Side Kick bv Borland... 

Smalltalk/V by DdgiTdk ... 

.S 

..s 

Symantec Utilities by Symantec.. 

.s 

■Drink's Lightspeed Pascal by Symantec 
ThinkTank by Symantec _ 

—..— 

.... ..$ 

Turbo Pascal by Boriimd. 

s 

XTree by JCftee Co. . . 

.$ 


MEMORY RODENT PROGRAMS: 

Magic Mirror by SoftLogic Solutions ,. 


QFMM Expand. Mem. MgrJ3B6 V5.fl by Quarterdeck... 5 105 I 

SoftwareCarousel by SoftLogic Solutions .£ 85 I 

Take Cha^e by Ciepartmental Twhnnlogiea _- u . £ 103 I 

Window DOS V3.B by Window Dos .....___78 I 

MODtjT.A-2: 

EmsStorage with Full Source by E’Mi ..... £ 94 I 

Module-2 Development System by Logitech.. £ 265^1 

Repertoim/Btrieve Toolkit byFMi ... 

T ops peed Mod u I a-2 OS/2 Comp LI er Kit by TTI | tf ^L ... $ 278 d 


•i^Actor for Windows v2-0 by W,bycwai 
1 Matrix Layout v2*0 byJMrtnx Softwar 
SltulltJ!k/V 286 ay DigfTalk . 
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869 

400 
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FORTRAN: 

ASMLTIL2 & BUTILE by Iwjxttk Ert^rtsiM*iinu S 170 

Librajry iiyGnjfwScienbOi:-. £ 155 

GRAFMATIC & PLOTMATIC by - £ 293 

I/O PRO - NO LIMIT by MEFSoftware--£ 154 

Microsoft FORTRAN v5J} by Mkrotsc'ft S 518 

RM/FORTRAN Development Sy®. hyitysi.■ Mrrvtaw*.— £ 675 

GRAPHICS: 

Designer by Microgr.-dx .—^— — 

i al G rdphic® v3J} by Esssenlla) Software 

l: rl e fg r .1 ph ics It\-E tiL-rtraiiics . 

GS5 Graphic Devvlupnient Toolkit by Cf.i ph i 
HALO '88 bv Mcilia Lvl 

11.1 rv.-ard (. lr.i pht l> ! y ^IllV. .ii■. Pul 

E’CPaiutBrush IV i ■. v±.,\\ 

Perspective Junior V. v-•...,•: •: .r.i-iifcs 
STATGKAPHlCSm ST5C 

W i n d ovv ■> 11 ra iv TM ljs i ■ ■. M .. r!: r: i i:.. 

INTEGRATED: 

Ability Plus tv Mi^cnt 
framework UN Adiuo-Tan 
Lotus Symphony NI li^ L".- 1 >-v- 
Microsofl Works v2.0'i. Mi - 
Open Access HE tv 

LANi 

Btrieve/N bv Mown 
ELS NetWare Level 11 'n '■.'.■vrll 
Fox P ro M u 3 li u ser by Fo* Software . 

LANlaslic 2Mbps Sorter K if : -v 
\ e i w o r k L' r Pi u s V oi l: I : -.h ■ - >.• ni-» 

Paradox LAN Pack bv bi.Ti.o„.i 
Pro com m Hus lor Network !•> Da 
O - Dt) S 11 bv f. ..i I! e sv -1 ■ rs - 
RrRASF !rm T>OS Mi :o:mi .... 

Ventura Network Server bv ".-.ts- 
WordStar Profestiionat i v v.i-..,. f, 

Xlree Net by Xtiee 1 u ... . 

MACINTOSH: 

Adobe i iiuslr atm 88 A L 'ul’, by^ 


Zortech C++with Source Code by Zortech 

ofEHATiNt; sy.y ThM^ 

Concurrent DOS XM 3 Users bv LhfiitaJ rrewarcb £ 306 

SCO XENIX 386 Complete v2.3 Unlimited i# rt ucrux $ 1871 
UNIX 3B6/ix App. Dvlpl. Platform by Emur.vcm'e Sys,£ 1479 

Q $f2TR QPJJ£ISi 

Brief Editor hy arfttdoft-5xsuri^^-^:^L'^v_r.'.£ 

Btrieve by Novell ....... . $J 

G5S Grsphirs DeveL Toolkit 
Microsoft Excel-PM by Mkrosbfl 
Microsoft OS/2 Presentation 
Nml nil Guides by FetEi Nu/ton 5 
Paradox by Borland 





Copy 11 Mac by Central Poinl Software . 

.$ 

£ 


. $ 

fast Rack MSC II by Fifth Generation ___ 

..__£ 


.$ 

Full Write Professional bv Aihion-T&te 

$ 


. £ 

Hyperworks Organizer by TiitieWcsiftN. 

.£ 

Ju&t Enough Pascal by Symantec 

£ 

Lap Link MAC by TravdlinE Software 

_— -£ 


MacRrain by IMeurunks _ 


,.„£ 305 


ihic Solutions 5ys. $ 

.. S 569 

Toolkit hyMknsnft 5 575 

imputing--£ 169 

-875 

Poly AWK bv FQlVtkon. .5 124 

R:BASE byWiaorun.. . £ 990 

Super Pitijcct Expert/2 by C'oa^iKJVssodiitEs.$ 900 

SCO TCJ7IF Development System*, SjilV* Cfui Oprr. ... $ 467 

OTUI.R 1 aN t . VAC fcS. TOOL S & M)si nuM Oi s 

A^kSam by A^kSam Systems.. S 306 

Guide 2 for PC byLHvi Ij^tcl.-ukoi iI . S 335 

1 apl .1 ul'.Ul by TweUing S,>ri;var* . £ 167 

Microsoft Mouse w ith Ea»yt £ 215 

PolyMakc by rCH rmoN ...— . . £ 

RPG H Development SyF- v3.0 by Uiit>r<- —■„ r ^i [ ,.. £ 

ScAftMan Scanner by Lr^ilech .. £ 

.Show Partner F/X by Bri^Mhill Robert*. 

^ ^ by IVpioft - ; 

r /PC Scientinc%ubmuEine F ihrarX' by |..sUuy. S 

:-Kwik Powcrpak by^Ffiffts^ri ..S 

by Golden Software .. 

Taltgms&TG-llOO External Backup try 
Die Complete Hand Scanner by The Complete [*? 

Turbu EMS by MerrSl Jfc fSryan-. 

PASCAL: 

B-Tree Filer by TurboPower Saftware ■ ..S 135 

Pascal ASYNCH MANAGER by Blaise Computing. £ 215 

POWER SCREEN by Blaise Competing_184 

T urbo AnaiyStbyT urtmPawer Software- - —. £ 124 

Turbo Pascal V5.5 by lioriandl .....176 

TurboPASCAL Professional v5.5by Borland ..£ 299 

Turbo Professional bv TurboPriwer Software . . . S 173 

SCREEN DESIGN & WINDOWING: 

Flash-Up Developers Toolbox by Software Bottling.,£ 102 

Greenleaf Data Windows wfSource by Grwrleaf. $ 424 

Microsoft Windows Development Kit by Microsoft . , £ 575 

PANEL Plus n by Round tlill - - —_„.,.£ 505 

TRANSLATORS: 

BAS_PAS Commercial by GoToLessConversion.—.£ 341 

BAS_C Commercial by CoTnLeKConversion £ 455 

dBx/dEport by Desktop AI u . uu .. u ._. u _..... n . n .._. nn . r .. n r..r..r.r n .- £ 905 

FOR_C w/Runtime Source by Cobaii Blue.£ 1055 

UNIX/XENIX PRQDUCl'S: 

4CL Rapid Develop. Sys. w/Debugger by Informix ..... S 2439 

BAS^C Comm, for SCO XENIX/386 by GoToLess.£ 563 

Microsoft Pascal Com p iler-XENlX/266 by MLaosoft - S 811 

Microsoft Word by Microsoft....—. 5 701 

RM/CQBQL-85 Dev. Sys. by Kyan-MtFarlarwl ..3 2144 




USA ^SOFTWARE 

LIMMATQUA1116 * 8001 ZURICH, SWITZERLAND 
PHONE: (01)252-6710 FAX: (01) 252-7795 TELEX: 814460 
(Attn: USA SOFTWARE) 


Ail major credil cards accepted, Tblrty 130) day billing for I 
qualilled organise lions. 

Special dkmlilll for large orcorponte buyers. All prices I 
In US dollars. 

Add shipping charge from Zurich al prevail tug rates. 

Pries subjeel lei change without notice 

Hours: &30 AM 530 PM _ 

BC590 


Over 2^500 products carried. Call today for price list-disk. 












































































































































































































































































USE YOUR FAX TO 
FIND THE LOWEST 
COMPUTER PRICES 
IN THE WORLD 


When you know exactly 
what you want, the last thing 
in the world you need is a 
salesman. 

Once you've come to a 
thoughtful decision on com¬ 
ponents, systems and periph¬ 
erals or software, all you 
want to know is "how soon 
can I get it." 

...and you want the facts 
"now!" ‘ 

That is why we formed 
Elex International five years 
ago. We don't want to sell 
you a thing. We do want to 
help you find exactly what 
you need at a price you are 
happy to pay. 

Very often, we find what 
you want in the very last 
place you might expect: in 
the USA. 

Unrestricted competition 
in the United States keeps 
prices low and availability 
high. 

Of course, many of the 
same powerful systems, soft¬ 


ware programs and compo¬ 
nents are available to some 
extent throughout the world, 
but multi-tiered international 
distribution channels can 
inflate prices well above 
comparable levels we find 
in the US. 

So, whether you are look¬ 
ing for anything from a 
single 41256 memory chip, 
to a fully configured IBM 
AS400 minicomputer sys¬ 
tem, Elex International gives 
you an important new pur¬ 
chasing option. 

We provide this service to 
end users, value added re¬ 
sellers and original equip¬ 
ment manufactures through¬ 
out the free world. 

Wherever you are—in Eu¬ 
rope, Africa or Asia—you 
can get direct access to the 
low prices and wide range 
of choices available in the 
US, right now. 

It's easy to test the Elex 
solution. Fax your system 


requirements, detailing all 
appropiate specifications, to 
an Elex order center. We 
will respond with a firm bid 
within the span of a single 
business day. 

Fax any requirements 
written in English directly 
to our US Order Center for 
immediate response. 

Requirements written in 
French, German, Spanish 
Italian or Russian should be 
Faxed to our Order Center 
in Geneva. 

If you don't need an im¬ 
mediate quote, feel free to 
call or write at any of our 
Order Centers. 

However you choose to 
contact us, you will gain an 
important new source that is 
committed to filling your 
computer system require¬ 
ments promptly and at prices 
your local distributor can¬ 
not match. 


Payment Method: l/c, t / t , visa, cod 


Elex International, Inc . 

136 North 3rd St. 

Philadelphia, PA 19106, USA 
Telephone: 215-627-1691 
Toll-free Orders: 800-783-2313 
FAX: 215-627-2342 


Elex Information Systems, SA 

16 Rue du Simplon 
1207 Geneva, Switzerland 
Telephone: 41 227864971 
24-hour Elex Nei Modem 41 22 7357280 
FAX: 41 22 7357669 


Circle 423 on Reader Service Card 





What’s New 


INTER NATIONAL 


Drawing 

for Microsoft Excel 
Spreadsheets 

D rawCel is intelligent 
drawing software for 
Microsoft Excel that lets you 
link the shape and location of 
drawings to user-defined 
spreadsheet references. If re¬ 
lationships or dimensions 
change, the drawings will 
automatically reflect these 
changes. 

The drawings are com¬ 
posed of basic geometric ele¬ 
ments (i.e., lines, rectangles, 
circles, ellipses, polygons, and 
text), just as in traditional 
drawing programs. The draw 
ing functions define position 
and size, filling pattern, line 
width, and rotational angle of 
the respective object. In this 
way, you can enhance draw¬ 
ings and graphics with text at 
any angle. 

You define the drawing by 
means of one or more spread¬ 
sheets, with every object 
based on a drawing function of 
the sheet. You place the 
drawing functions in a cell and 
define the arguments as ref¬ 
erences to other cells. These 
arguments govern, depending 
on the type of function, quali¬ 
ties such as the height, width, 
and radius of the objects. 

After you have defined the 
drawing functions in a spread¬ 
sheet, you build up the actual 
drawing in a separate window 
using a key combination or 
by selecting a command in the 
extended Excel menu bar. 

The graphics window is 
equipped with a zoom function 
and commands for priming 
and copying the drawing. The 
printing options are Excel 
standard; DrawCel supports 
all Microsoft Windows 
printers. With the copy com¬ 
mand, you can transfer the 
drawing to the clipboard and 
use it in other Windows ap¬ 
plications. By clicking on a 
sensitive area in the DrawCel 
graphic with a mouse, you can 
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With DrawCel drawing software and Microsoft Excel 
spreadsheets, you can link the shape and location of drawings 
to user-defined spreadsheet references. 


load predefined Excel 
spreadsheets or execute Excel 
macros. 

DrawCel requires a 286- 
or 386-based computer with 
EMS and the latest versions 
of Microsoft Excel and Micro¬ 
soft Windows. 

Pr ice: 1662 deutschc m a rk s. 
Contact: Management Infor¬ 
mation Systeme GmbH, Bun- 
senstrasse 22, 6100 Darm¬ 
stadt, West Germany, 49- 
6151-8-20-77. 

Inquiry 944, 


Two 386SXes 
from Elonex 

E lonex offers two com¬ 
puters with 386SX proces¬ 
sors; one is a laptop, and the 
other is a desktop model. 

The LT386SX laptop 
weighs just 6.5 kg and comes 
with a 16-MHz CPU, 1 MB 
of on-board single-in-iine- 


memory-module RAM (ex¬ 
pandable to 4 MB), a 640- by 
480-pixel VGA display, a 
3!4-inch 1.44-MB floppy disk 
drive, and a 40-MB hard disk 
drive. The laptop also comes 
with Microsoft Windows/ 

386, Microsoft Works, DOS 
4.01, and a carrying case 
with shoulder strap. 

The keyboard has 85 keys 
with tactile feedback; an exter¬ 
nal IBM AT-compatible key¬ 
board connector is available as 
an option. LED indicators 
show you the status of power, 
the floppy disk drive, the 
hard disk drive, Caps Lock, 
Num Lock, and Scroll Lock. 

The VGA display is a gas- 
plasma panel with an active 
display area of 211 by 158,4 
mm. The screen offers a 120- 
degree viewing angle, a con¬ 
trast ratio of 1 to 10, and 16 
gray scales. 

Options for the LT386SX 
include an 80387SX copro¬ 
cessor and an external expan- 


Ifyou would like your new product considered for publication in 
the international section of BYTE, send press releases to BYTE , 
Attention: Martha Hicks. One Phoenix Mill Lane, Peterbor¬ 
ough , NH 03458, U.S.A.; or Dick Fountain, BYTE, McGraw- 
Hill Publishing Co., 34 Dover St ., London W1X 3RA, UK; or 
Nikkei BYTE, 1-1, Kanda-Ogawamachi r Chiyodaku , Tokyo 
101, Japan . All press releases must contain price information y 
address, and telephone number. 


sion box providing two AT 
slots and one XT slot. 

The Elonex 386SX/B is a 
compact desktop computer 
based on Intel's 16-MHz 
386SX microprocessor. It fea¬ 
tures a motherboard with one 
Centronics parallel port, two 
RS-232C serial communica¬ 
tions ports, a built-in VGA 
display adapter, a floppy disk 
drive controller capable of han¬ 
dling two drives, and an IBM 
AT bus for a hard disk drive 
with an embedded controller. 

In addition, the machine offers 
five expansion slots and up to 
four half-height storage 
devices. 

An entry-level Elonex 
386SX/B includes 1 MB of 
memory , a 3 l^-inch 1.44- 
MB floppy disk drive, a 3 x h- 
inch 40-MB hard disk drive, 
a tilt-and-swivel VGA mono¬ 
chrome monitor, a 102-key 
keyboard, and a Microsoft- 
compatiblc mouse. Also in¬ 
cluded with the machine are 
DOS 4.01, Microsoft Win¬ 
dows/386, and Microsoft 
Works. 

You can expand the system 
memory on the CPU board up 
to 8 MB with built-in support 
for EMS 4,0; you can expand 
the system memory to a total 
of 16 MB using a memory-ex¬ 
pansion card. Options for the 
Elonex 3865X/B include a tilt- 
and-swivel color VGA moni¬ 
tor, 100- and 200 MB hard 
disk drives, and Ethernet and 
multiport cards for Novell Net¬ 
Ware-based LANs and Unix- 
based multiuser systems. You 
can use a diskless version of 
the entry-level machine as a 
LAN workstation. It comes 
equipped with a NetWare boot 
ROM and a 10-Mbps Ether¬ 
net connector. 

Price: £1795 for the 
LT386SX; £1345 and up for 
the 386SX/B, 

Contact: Elonex pic., Rays 
House, North Circular Rd., 
London NW10 7XB, UK, 
44-1-965-3225. 

Inquiry 916, 

continued 
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WHAT S NEW 


INTERNATIONAL 



Using small submodules that plug into the MSC-8 
multichannel serial card , you can select RS-232C, RS-422, 
RS-485, or 20-mA current loop operation. 


Choose 

Your Serial Channel 

Y ou can set each of the 
eight serial channels on 
the MSC-8 multichannel 
serial card to RS-232C, RS- 
422 , RS-485, or 20-mA cur¬ 
rent loop at any individual 
address location and any in¬ 
terrupt channel, according to 
Blue Chip Technology. The 
card is designed for applica¬ 
tions such as communicating 
with large numbers of intelli¬ 
gent sensors and instru¬ 
ments, LANs, shop-floor data 
collection, and time and at¬ 
tendance systems. 

You select the RS-232C, 
RS-422, RS-485, or 20-mA 
current loop operation using 
small submodules that plug 
into the board. Other chan¬ 
nel-by-chan ne! options include 
the base address (128 possi¬ 
ble addresses per channel) and 
interrupt channel (IRQ2/ 

7), which you set via DIP 
switches. 

The card’s software driver 
lets you configure the board 
rate via the 10 Control Chan¬ 
nel and gives you flexible ad¬ 
dressing via DOS from 
COM l to COM99. 

You can use the MSC-8 in 
an IBM PC, XT, AT, or 386 
computer that has a standard 
8-bit PC-bus interface. You 
can install multiple cards in a 
single PC up to the maximum 
number of available slots. 
Price: £195 (two-channel) to 
£495 (eight-c hannel). 

Contact: Blue Chip Technol¬ 
ogy, Hawarden Industrial 
Park, Manor Lane, Deeside, 
Clwyd CH5 3PP, UK, 44^244- 
520222. 

Inquiry 943, 


A SQL Interface 
for Common Lisp 
Programming 

W ith Lisp Works’ new 

Structured Query Lan¬ 
guage (SQL) interface, you 
can write Common Lisp appli¬ 
cations that can simulta¬ 
neously access different 
databases. For example, a 
program could retrieve data 
from an Oracle database, 
process it, and then store it in 
an Informix database. 

The interface employs ob¬ 
ject-oriented tools and tech¬ 
niques that let you retrieve, 
insert, modify, and delete data 
from a number of relational 
databases in a familiar Lisp 
environment. It supports 
SQL cursors and provides a ge¬ 
neric routine that takes SQL 
update statements. 

Lisp Works includes the 
standard object-oriented exten¬ 
sion of Lisp, known as Com¬ 
mon Lisp Object System 
(CLOS), and the standard 
toolkit package. Common Lisp 
User Environment (CLUE), 
The Lisp Works Interface Tool¬ 
kit, built on CLUE, contains 
components such as buttons, 
menus, and scroll bars that 
help you design your own user 
interfaces. 

LispWorks runs under the 
X Window System and sup¬ 
ports multiprocessing on 


Sun-3, Sun-4, DECstation, 
Sun386i, and SPARCStation 
l machines. In addition to 
SQL, you can also interface 
LispWorks to code written in 
C or FORTRAN. 

Price: $4000 to $5000 U.S. 
for a single license, depending 
on the machine. 

Contact: Harlequin Ltd., 
Barrington Hall, Barrington, 
Cambridge CB2 5RG, UK, 
44-223-872522. 

Inquiry 901. 


A High-Speed Hard 
Disk Drive with 
Removable Disks 

T he ProDrive 40 for the 
Macintosh combines a 40- 
MB hard disk drive with the 
flexibility of a removable flop¬ 
py disk. You get a data trans¬ 
fer rate of 10 Mbps and an 
average access time of 25 ms. 
User-friendly software lets you 
use password protection to 
guard important data and pro¬ 
vides simple and fast opera¬ 
tion. The ProDrive 40 mea¬ 
sures 25 by 25 by 6.5 cm and 
weighs 4.5 kg. 

Formac also offers the 
ProTape 60 for the Mac, a tape 
backup unit that gives you a 
backup rate of more than 3.3 
MB per minute and lets you 
back up your entire drive (file 


by file) with the click of a 
button. The unit automatically 
backs up hard disks of more 
than 60 MB over two or more 
tapes; the tape capacity is 50 
or 60 MB. Advanced error- 
correction algorithms ensure 
that your data is backed up and 
restored accurately. You at¬ 
tach ProTape to your Mac’s 
SCSI connection. It measures 
25 by 25 by 6.5 cm and weighs 
3.5 kg. 

Price: 3300 Deutsche marks 
each. 

Contact: Formac GmbH, 
Charlottenstrasse 13, D-10G0 
Berlin 61, West Germany, 
49-30-251-04-01. 

Inquiry 929. 


Landscape Printing 
on a LaserJet II 

N ow you can print text 
documents in landscape 
mode on a Hewlett-Packard 
LaserJet II printer with Code- 
speed’s A4List utility. The 
utility lets you print text docu¬ 
ments on A4 paper—two 
pages on elbh side in double¬ 
sided mode, or two pages on 
one side in single-sided mode. 
(For double-sided printing, 
you have to pass the paper 
through the printer twice.) 

Because the utility uses an 
internal line printer font, it is 
necessary to download a font 
to the printer. You can set the 
number of lines per page at 
62, 64, or 66, and the number 
of characters per line at 80 or 
93. Suitable margins are main¬ 
tained for installing the out¬ 
put in a standard A4 folder. 
A4Lisl automatically places a 
title, date, time of printing, 
and page number at the top of 
every page. 

A4List runs on the IBM 
PC, XT, AT, or PS/2s. 

Price: £25. 

Contact: Code speed. Code¬ 
speed House, 21 Sewell Close, 
St. Albans, Hertfordshire 
AL4 0TB, UK, 44-727-37488. 
Inquiry 919. 

continued 
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DISTRIBUTORS 

WANTED 


“A step into previously uncharted 
territory for 33 MHz machines.. 


InfoWorld Magazine 


I n test after test (with results published in InfoWorld, PC 
Week, and PC Magazine) our machines have out performed 
competitors like Compaq, Zenith and IBM, yet our prices are 
30% to 50% lower. 

Our PC workstations are designed for optimum 
performance of CAD/CAM/CAE applications, desktop 
publishing and multi-user, multi-tasking such as Unix, Xenix, 
OS/2, and Novell operating systems. 

Fortran Diskless Workstations are easily expandable, 
have the smallest footprint, lowest profile and leanest prices 
on the market. 

Our 386*33 file server was ranked in the top five by 
PC Week! InfoWorld raved about its “flawless hardware and 
software compatibility’’, calling it “a step into previously 
uncharted territory for 33 MHz machines”. 

As one of the first to ship Intel 80386 based personal 
computer in the world, Fortron/Source has manufactured a 
complete line of PC's in California since 1983. We are now 
seeking partners and distributors in your area to help us grow. 

Circle 426 on Reader Service Card (DEALERS: 427) 

Interested parties, please contact us at: 

Tel: (415) 373-1008, Fax: (415) 373-1168, 

Telex 559291, or at our address: 


O 


i=a?n?CN/$ciji?a 

6818-G Patterson Pass Road 


FORTRON/SOURCE crosses all borders.' 

with speed, compatibility and diskless workstation design 


Fastest 33MHz servers with one LAN adapter: 


Fortron/Source 
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Diskless Workstations available Immediately from Fortron/Source 
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WHAT’S NEW 


Give Your Computer 
a Voice 

H IFIGEN is a range of 
peripherals for recording, 
editing, and replaying high- 
quality sound using your com¬ 
puter’s hard disk drive as 
sound memory. The system 
brings high-quality sound di¬ 
mension to programs, commu¬ 
nication scenarios, and com¬ 
puter-aided teaching 
programs, with commands 
driven by software such as 
Concorde, Show Partner, 
and Storyboard. 

The system uses a split- 
band adaptive differential 
pulse-coded modulation 
(ADPCM) coding technology 
that offers high-quality 
sound for a relatively low data 
rate. During the coding, the 
system digitizes sound, and 
compression algorithms then 
reduce the amount of informa¬ 
tion necessary to represent it. 
HIFIGEN stores the end result 
on your hard disk in com¬ 
pressed form. 

To replay the sound, the 
system applies a reverse pro¬ 
cess —ext rac t i ng i n form at ion 
from the hard disk, expanding 
it, and then converting it into 
an analog signal that you can 
replay. 

With Sound Studio, you 
can add sound to your pro¬ 
grams and scenarios. It lets 
you create and edit sound files 
on your hard disk from a tape 
recorder, a compact disk play¬ 
er, or a microphone. 

HIFIGEN-REC is a board 
for the IBM AT that lets you 
record, replay, and edit 
sound files. You input the 
sound files from a tape re¬ 
corder, microphone, or disk 
player and output them to 
headphones, a preamplifier, or 
a 2-W loudspeaker . 

With the HIFIGEN-EDIT 
sound-editor software, you can 
record sound files, cut and 
paste parts of sound se¬ 
quences, and put marks for 
later synchronization of pro- 


INTERNATIONAL 



The HIFIGEN range of peripherals lets you record t edit, and 
replay high-quality sound using your computer*s hard disk 
drive as sound memory . 


grams with sound sequences. 

HIFIGEN-PC is an IBM 
PC board that lets you replay 
sound files to headphones, a 
preamplifier, or a 2-W loud¬ 
speaker. 

You connect HIFIGEN- 
BOX to your computer's paral¬ 
lel printer port. It is a smart 
stand-alone and laptop baffle 
that is a real sound printer" 
with the same f unction as the 
HIFIGEN-PC board, except 
it is simpler to connect and dis¬ 
connect via the parallel port. 
The baffle, with its integrated 
amplifier in the box, has 
been designed especially to 
use the characteristics of the 
digital sound-output goes to 
headphones or a pre¬ 
amplifier. 

Every HIFIGEN product 
comes with a software package 
that includes basic sound re¬ 
play commands, such as replay 
a sound file, stop playing a 
sound file, wait for the end of a 
sound file, wait for the next 
synchronization mark in a 
sound file, set output audio 
level, and start or stop playing 
(de)crescendo. 

You can access the com¬ 
mands at the DOS command 
level or through software in¬ 
terrupts. The products perform 
sound-playing functions 
through interrupts, which lets 
you run other tasks simulta¬ 
neously. 


The HIFIGEN products 
require an IBM AT with DOS 
3.0 and a 3Q-MB hard disk 
drive, which can hold more 
than l hour of high-quality 7- 
kHz bandwidth sound. 

Price: 9700 French francs 
each for HIFIGEN-REC and 
HIFIGEN-PC; 15,100 FF for 
HIFIGEN-BOX. 

Contact: Systemes Grenat, 
ZA. Nord, Route deTregastel, 
22300 Lannion, France, 33- 
96-48-85-18. 

Inquiry 926. 


Accounts II for Unix 

A ccounts II Top End for 
r\ Unix provides its own 
window management, con¬ 
figurable color, and context- 
sensitive help screens. The 
package consists of modules 
for Sales Ledger, Purchase 
Ledger, Nominal Ledger, Pay¬ 
roll, Stock Control, Invoic¬ 
ing, Purchase Order Control, 
Sales Order Processing, 

Names and Addresses, lob 
Costing, Cashbook, Fixed 
Assets Register, Spreadsheet, 
and Desktop utilities. It also 
includes multicurrency capa¬ 
bility, a report generator, and 
bank automated credit service 
functions. 

You can access data files 
you have created with Ac¬ 
counts II with database pack¬ 
ages like Ingres and Oracle that 
provide Structured Query 


Language support. Thus, users 
who are already familiar 
with Unix database packages 
can access Accounts II data 
files for inquiry and reporting. 
The Spreadsheet module is 
compatible with Lotus 1-2-3 
and provides direct links to 
the accounting data files. You 
can use it for management re¬ 
porting and business graphics. 
The first version of Ac¬ 
counts II Top End is available 
for IBM’s 6150 and PS/2 
Models 70 and 80, all running 
under AIX. 

Price: £375 to £800 per 
module. 

Contact: Graffcom Systems 
Ltd., 8 Church St,, Old Isle- 
worth, Middlesex TW7 6BG, 
UK, 44-1-847-4604. 

Inquiry 909. 


Transfer Files 
Between Unix and 
IBM Mainframes 

Y ou can transfer files 

from a Unix computer to 
an IBM mainframe with 
INCAA Dataconvs combina¬ 
tion hardware and software 
file transfer package. The sys¬ 
tem handles all the IBM pro¬ 
tocol emulation outside the 
Unix machine with a micro¬ 
computer protocol converter, 
called the Programmable In¬ 
terface Translator, which you 
connect to your Unix com¬ 
puter through an RS-232C 
serial port. You can transfer 
data at any speed up to 19,200 
bps, and the software lets you 
transmit and receive files in 
BSC 2780-3780 or SNA/ 

SDLC 3770 format. The oper¬ 
ating system automatically 
handles error and status 
messages. 

Price: About £2000. 

Contact: INCAA Datacom 
Ltd., 75 High St., Harrold, 
Bedford MK43 7BJ, UK, 44- 
234-720144. 

Inquiry 903. 

continued 
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5 out of 5 hackers prefer other software 
protection methods to Hardlock E-Y-E.® 



What hackers dislike... 

Hardlock E-Y-E was designed using cryptographic 
principles. It took the experience and know-how 
of Germany’s No. 1 in software protection and the 
leading edge technology of a US semiconductor 
company to create the ultimate software protection 
tool. Hardlock E-Y-E is based on a custom chip 
featuring secure algorithmic response rather than 
simple bit swapping or counting schemes. 


device is shipped with the software for the user 
simply to plug into the parallel interface and forget. 

Daisy chainability, outstanding reliability (no battery is 
needed), and the most compact High-Tech design 
ensure that your customer will accept Hardlock E-Y-E. 


What software developers like... 

Hardlock E-Y-E combines all the features software 
developers require in a single product: algorithmic 
response to provide security and an optional non¬ 
volatile memory to allow custom configurations. 
FAST Electronic has made implementation of 
Hardlock E-Y-E in your software easy. Use HL-Crypt 
to protect .EXE or.COM files, or incorporate high 
level language interface routines in your software. 
The algorithm parameters and the contents of the 
memory can be programmed in seconds using our 
Crypto-Programmer card.This unique card guaran¬ 
tees that no one else can bum your original codes. 
Simply plug the card into any PC slot and start up 
your own Hardlock E-Y-E workshop. 

What your customers will like... 

Hardlock E-Y-E allows unlimited backup copies. The 


...As more and 

more software Hardlock e-y-e 

developers programmable, algorithmic response 

customers and and memory op,ion " a " in one ' 

accountants appreciate the Hardlock E-Y-E device, 
hackers like it less and less. 



What your accountant will like... 

Hardlock E-Y-E needs no factory coding.This ensu¬ 
res optimum delivery schedules and stock flexibility. 
Revenues will 
go up as soft¬ 
ware piratry 
and multiple 
usage are pre¬ 
vented. Despite 
its wealth of 
features, 

Hardlock E-Y-E’s 
prices remain 
competitive. 


For additional information contact Brahim Ajari at Fast Electronic or one of the distributors listed below: 


France: 


Italy: 


Spain: 


UJC: 


FAST Electronic France S.A.R.L. 
9. Av d'Ar roman ehes 
94100 SI Maur des Fosses 
Tel: 0MB837811 
Fax: (1) 48039734 


TECHNE S R I. 

Vfa della Pace. 94 
41033 Concordia s/S. (MO) 
Tel: (0535)-54178 
Fax: (0535) 57070 


FAST Iberica. S.L 
c/Ricardo Ortiz, 56 Posterior 
28017 Madrid 
Tel: (9l)-3613222 
Fax: [90-3613219 


mag n if eye Lid, 

Studio 6, Walmer Studios 
235-239 Walmer Road 
London WTI 4EY 
Tel: (01) -2218024 
Fax: (01)*7923449 


BeN&Lux: 


Yugoslavia: 


crypsys gegevensbeveiliqing 
Arkelstraal 37 
42001 KB Gorinchem 
Tel: [01630) 37444/37069 
Fax: [01830)-37063 


G & G electronic 
Krizovljanska 1 
41000 Zagreb 
Tel: (041) 315794 
Fax: (041) 333510 


Digital Circle 
23, Grammou SL 
15669 Athens 
Tel: (01)-6516-860 
Fax: (01) -6535 -703 


Mr 


Fast Electronic GmbH 


FAST Electronic GmbH, Kaiser-Ludwig-Platz 5, D-6000 Munchen 2, West-Germany,Tel: 49/89/539800-20, Fax: 49/89/539300-40 
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WHAT'S NEW 



THE HIGHEST PERFORMANCE 
BOARD IN THE 386 WORLD 

A STATE-OF-THE ART DESIGN FROM 
AMERICAN MEGATRENDS INC. U.S.A. 



PX-118D BABY AT SIZE 
SPECIFICATION 


PROCESSOR 
CO-PROCESSOR 
CLOCK SPEED 
HI 10 SPEED 
PERFORMANCE 

WAIT STATE 
MAIN MEMORY 


INPUT/OUTPUT 
J/0 SLOTS 
BOARD FORMAT 
BJOS 

CACHE ABILITY 
REAL TIME CLOCK 


SIZE 


INTEL S0SSG-2S 52 BIT CPU. 

SOCKET FOR INTEL 80387-25 FLOATING POINT ACCELERATOR. 

SYSTEM CLOCK 25 MHz. I/O SPEED AT BUS 8 MHz. 

HARD SWITCH AND SOFT SWITCH. 

LANM ARK VERSION 1.12 SE VERSION 4.0 
40 28 

0 WS ON CACHE READ 

a) 8MS RAM CARD (DIP TYPE!, MAIN MEMORY - 4MB/8MB (EXPAND¬ 
ED TO 12MB/16MB BY INSTALLING SMB PIGGY BACK) 

U) 16MB MODULE RAM CARD (SIMM TYPE) 

MAIN MEMORY - 1MB/2MB i'3MB /4MB/SMB/12MB/ 16MB 
IBM AT COMPATIBLE I/O TIME. 

32 BITS x 1.16 BITS x 5. 8 BITS X 2, 

FITS BOTH XT AND AT CHASSIS. 

12SXB ROM/AMI AND EGA BIOS BUILT-IN SET-UP DIAGNOSTICS. 

32 BIT 64KB MEMORY CACHED. 

PALLAS SEMICONDUCTOR REAL TIME CLOCK WITH INTERNAL POWER 
SOURCE DURABLE OVER 10 YEARS. 

BABY AT SIZE 13 INCH x 8.5 INCH 


<N> 

= Mar 


Manulaclunef & Exporter 

HWA HSIN ELECTRONIC CO., LTD. 

5F., NO. 12. LANE 53H r CHUNG-CHENG RD-„ HSINTIEN, TAIWAN, R.O.C. 
TEL: 886-2-915337& FAX; 886 2*9186892 TELEX; 35210 TRQNIX 


USA DISTRIBUTOR: 


Los Angeles New Jersey 

MIT GROUP CORP. MULTI-INDUSTRY TECH., INC. 

14741 CARMERITA RD.„ NORWALK. 777 NEW DURHAM RD. ( 

CA 90650 U.S.A. EDISON. NJ 0B817 

TEL: 213-921-6669 TEL: 201 906 9206 

FAX: 213 802-9218 FAX: 201-906-9209 


Organize Your 
Video Images 

V IM 1.01, the Video 

Manager* can overlay text 
on video recordings for docu¬ 
mentation purposes* correlate 
and compare two video 
images by calculating the dif¬ 
ference or contrast between 
them* and reduce electronic 
noise in an image by averag¬ 
ing several frames. In addi¬ 
tion, VIM performs two- 
level correlation between live 
video and a stored image in 
real time* stores and reads 
images to and from disks* 
and gives you access to an 
image-processing interpreter. 

The image-processing 
software efficiently organizes 
and correlates TV camera 
and videocassette or tape re¬ 
corder image data* using a 
personal computer and a video 
fra me-grabber board called 
PIP-1024. VIM uniquely 
marks and documents video 
images and then retrieves them 
from videocassettes* tapes, 
and disks. The system also lets 
you perform image surveil¬ 
lance, improvement, and con¬ 
trol* in cither real time or 
time lapsed from videotape 
recordings. 

The menu-driven software 
consists of six pull-down sub¬ 
menus. The Mark submenu 
lets you mark video images be¬ 
fore you record them on a 
VTR or VCR. The Grab sub¬ 
menu grabs images directly 
from TV cameras* VTRs, 
VCRs* and other video 
sources. If you have marked 
the images with VIM* the 
software can grab the images 
using a unique frame number 
or event number, or you can 
grab images by simply press¬ 
ing a key. 

The Correlate submenu 
correlates and compares two 
video images by calculating 
the difference or contrast be¬ 
tween them. You can display 
the resulting image as a bipolar 
or a unipolar image. To get 


optimum performance* you 
can adjust the bipolar and 
unipolar contrast of images. 
You can also write comments 
on the resulting image or on 
other images that you select. 

The Average submenu re¬ 
duces electronic and optical 
noise by averaging any num¬ 
ber of images. You add each 
new image to the earlier ones 
with one keystroke. 

With the On-line submenu* 
you can observe real-time cor¬ 
relation images by combining 
the live video with a stored ref¬ 
erence image. Both the refer¬ 
ence image and the live video 
are divided into two gray 
levels before they are logically 
combined. You can update 
the reference image at any time 
and display the resulting 
images as live video on the 
video monitor, VIM lets you 
store up to three extra images 
with full dynamic range (256 
gray levels) for later retrieval, 
correlation, and analysis. 

The Utilities submenu lets 
you access the PIP interpreter 
program without leaving PIP, 
You can also view* save to 
disk* and read from disk 
images you have stored in PIP- 
1024* as well as select TV 
standards and adjust the analog 
input signals from software. 

VIM 1.01 requires a TV 
camera, VCR* or VTR produc¬ 
ing video images according 
to RS-170/RS-33Q CCIR TV 
standards; a video monitor 
accepting video images accord¬ 
ing to the same standard; and 
an IBM PC with 384K bytes of 
RAM* DOS 2.1, and a Ma¬ 
trox or PIP-1024 frame-grab¬ 
ber board; a hard disk drive 
is recommended. 

Price: 10,500 Norwegian 
kroner. 

Contact: Conoptica AS, 
Fmnmyrveien 2A* N-7060 
Klaebu* Norway* 47-7-83- 
24-51. 

Inquiry 925. 
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' We Rubbed Our 
Magic Lamp, 
And Poof!! 
Magic Prices 



13.5" Piafc Versions May Cost Mere] 


ACCOUNTING & 
PERSONAL FINANCE 

Andiw Tobias Tax Cul 1989 49.00 

DacAecounbng4,0 89.00 

Dac Bonus Pack 4.0 175.00 

Manage Your Money 6.0 119.00 

Money Counts 35.00 

Paachirw III mi Data Query 229.00 

Personal Lawyer 39.00 

Quicken 3.0 39.00 

RoftMartl'sFtiariciaSs 179.00 

Timesllpslll3.4 169.00 

Turbo Tax Personal 45.00 

Turbo Tax Personal Slate 29.00 

Turbo Tax Professional 229.00 

Turbo Ta« Professional Stale 169.00 

Willmakar3.0 35-00 

CAD 

Auioskelch2,0 95,00 

Design Cad 3D 2.2 205.00 

Design Cad 4.0 155.00 

Draft* Cad Ultra 259.90 

Easy Cad 2 132.00 

Generic 3D Drafting 1 40.00 

Generic Cadd Laud 3 165.00 

COMMUNICATIONS 

Carbon Copy Plus 52 115.00 

Close Up Lan fB User) 529.00 

Close Up Support 3.0 165.00 

Close-Up easterner 3.0 129.00 

Crosstalk Mark 4 139.00 

PC Anywhere III 69.00 

Ptocemm Pius 50.00 

ReHechqnZPLus 199,00 

Reflection 4 Plus 295.00 

Relay Gold 175.00 

Smarten* 2403.0 199.00- 

Smarter™ 320 115.00 


PLE i 


CAi 

h 

DATABASE 


Clarion FrofessionaJ Developer 

399.00 

Clipper (Summer’87} 

429.00 

Dataaase 4.2 

*85.00 

DBFasVDOSPlue 

179.00 

DBASE IV 

499.00 

FoxbaseLAN 

299.00 

Foxbase Plus 

199.00 

Foxbase &'U Runtime 

265.00 

Foxpro Lari 

679.90 

Foxpro Single User 

479.00 

Geniler 

209.00 

Paradox 3.9 

469.00 

PC Fie 5-0 

79.00 

PFS Professional File 2.91 

19900 

fl 4 Ft Code Generator 

109.00 

HSR Relationaf Report Writer 

109.00 

HBase For DOS 

465.00 

(Jl Programmer 

349.00 

DESKTOP PUBLISHING 

BUstream Fonts (each) 

95.90 

Dan Brfcklin's Page Garden 

65.00 

Finesse 

95.00 

Freedom 01 Press 

269.00 

Go Script 3.9 

99.O0 

Go Scrip) Pius 3,0 

195.00 

PFS 1st Publisher 

89.00 

Power Up! Express Publisher 

89.00 

Printmasler Plus 2.0 

35.00 

Publish HI 

ti&OD 

Springboard Publisher 

79.00 

The New Print Shop 

39.00 

Ullrascripl PC 2.0 

119.00 

Ullrascript PC Plus 2,0 

269.00 

Ventura Prolesscnaf Extension 

37900 

Venlura Publisher 

54900 

EDUCATION & 


ENTERTAINMENT 

ATI Teach Yquraetl Series (EA) 

59.00 

F-T5 Slrike Eagle II 

3509 

FI 9 StealmFidhter 

45.09 


• Due to coMright tavra {Dome5rt « sahes] ■ 
the sea! has been rtrrt _ re * 410 Blue Ube« 
npplng pc. itw. l«90" soles c»« 

>S-n, SsturOay W **-»^ P p ar|t C A 91309. 

»* 10S9 ?J»«TDle?tog Ave., 


Flight ScmuiBlor 4.0 
Indwdual Training Series (EA| 
King's Quest {EA) 

Leisure Suit Lany HI 
MSUammg DOS 
Saucily 

Space Quest III 
Tesl Drive li 
Tetris 

Typing Tutor IV Plus 


45.00 

40.00 

35,00 

39,00 

35.00 

35.00 

39.00 

27.00 

22.00 

35.00 

32.00 

30.CC 


Where... Is Carmen San Diego 

FORM DESIGN & 
FLOWCHARTING 

Corporals Ladder 49,00 

Flowcharting l| Plus 135.00 

FwmlDd WnGrealBst Hite 2.01 55.00 

Fnmwou with Fi Fie 2.5 05.00 

Interactive Easyflow 6.1 109.00 

Jeltarm Design 259,00 

Qrg Plus Advanced 69 00 

PenFORMZ.0 169.00 

GRAPHICS 

Applause II 65.00 

Autodesk Ammeter 249.00 

Cotorix VGA Paint 105.00 

Datuxe Paint It Enhanced 89-00 

Drawperfecl 265.00 

Freelance Plus 3,01 349.00 

GEMti Draw Plus 179.00 

Graph-teTrifrBojEjcwuttv? 185.00 

Grapher 145.00 

Graphwnterll 319.00 

Grasp by Paul Mace 119.00 

Harvard Graphics 2,13 319.00 

Hipak 95.00 

Hoi Shut Graphics 149.00 

Inset Plus (wrttii&ftk) 139.00 

Mttrcgralx Xpert 265.00 

PC Paintbrush IV 65.00 

PC Paintbrush IV Plus 119.00 

P\zan Plus 1.3 69,00 

Prim A Plot 2.0 199.00 

Publisher's Pamforush 109.00 

Show Partner FX 3.5 229.00 

Surfer 359,00 

Xerox Graph 195.00 

HARDWARE & 
PERIPHERALS 

ATI 2400 Etc Mod am Irn. w/MNP 169.00 

ATI VGA Wonder 51 2 w,.Mouse 349.00 

Complete Cammmunicaiar 565.00 

Complete Fax 9600 459.00 

Complete Half- Pap Scanner 189.00 

Copy 11 Option Board Deluxe 115.00 

FScacd AT w/DK 249.00 

imei Above Board Plus 512K 435.00 

Intel Connection Coprocessor 575,00 

Kensington Expert Mouse tor PSE 115.00 
Logitech Bus Mouse C9 65.C0 

Logiiech ScanManPlus 185.00 

Lnghach Serial Mouse Cfl 60,00 

Logitech Trackman Serial or Bus B9.00 

Maslerpiece 69.00 

Masterpiece Plus 105.00 

MS Mouse w/Pasnt (Ser. or Bus} 109,00 

MS Mouse windows (5w. or Bus) 139.00 
Mr&ospeadFasHrap Serial 99.00 

Orchid Prattesigner Plus 512K 349.00 

Pacific Data 2+2 (2mb) 395,00 

Pacific Data 25‘hnsne 269.00 

Pacific Data Pacific Page 509.00 


Pacific Data Pacific Page IIP 369.00 

Paradise VGA 1024-512 305.00 

Polar Did Palette Plus (EGA} 2399.00 

Prac Periph 2400 Ext wMNP 209 00 

Prac Perlph 2400 lm wMNP 179.00 

Seta 266* Accsterater 259.00 

Seta 366f Accelerator 399.00 

Sdta VGA 16512K wMouw 339-00 

Super Carhldge 1 -(Q Engineering 275.00 

Super Cartridge 2 -IQ Engineering 449.00 

Sysgen Bridge File with Adapter 275,00 

Woridport 2400 Modem 249.00 

Weridpod 2400 Modem*/ MNP 345,00 

Woridpori 2496 Fa* Modem 485.O0 

INFORMATION 

MANAGEMENT 

Act! 229.00 

Agenda 275.00 

askSam 175.00 

Gcrter! 2.0 49.00 

Grandview 199,00 

Intoselecl 79.00 

Ins-ism Hecall 79.00 

IZE 2B5.00 

Memniy Mate 3.01 45.00 

Who Whal When 109 11800 

INTEGRATED 

Atphawcvks 115.00 

Intermix Smartware II 469.00 

MS Works 2.0 96.00 

PFS Rial Choice 115.0D 

(HA 3.0 (Networkable) 245.00 

Symphony Plus 475.00 

LANGUAGE & 
PROGRAMMING 

.flTLWt 215.00 

Brie! 159.00 

BTrieve 159.00 

CAsynch 115.00 

C Tools Plus 95.00 

Clear+ lqrC (or dBase) 135.00 

DQ£ 125.00 

KEdrl 115.00 

Lalllce C Compiler 165.00 

Macro Assembler 99.Q0 

Matrix Layeul 2.0 135.00 

MS Basic 7.0 Oevetapmerfl System 529.00 
MS C 5.1 299.00 

MS Fortran 299.00 

MS Quit* C 67.00 

MS Quick C w/ Quick Assembler 2,01 135.00 
MSGuickbesic 67.00 

Norton Editor 1.3 45.00 

ObjedPirafessionaf 109.00 

Qbase 149.00 

Quickpec Professional 155 00 

Quickpack 72.00 

Smalltalk V 75.00 

Smalltalk V286 129.00 

SouroerwiBtes 109.00 

SPFtPC 159,00 

Turbo Aayncht 115.00 

Turbo B Tree Filer Si'U 79.00 

Turbo C 105.00 

Turbo C Pro Pack 175,00 

Turbo C Tools 9500 

Turbo Pascal 5.5 1D5.00 

Turbo Pascal Pro Pack 175.00 

Turbo Power Tools Plus 95.00 

Turbo Professional 79,00 

Windows Development Toolkit 329.00 

Zb(tediC++2.0 149.00 

NETWORKING 

Lanspoel 269.00 

Lanlaslic 2MBPS Adapter 189.00 

LarriaslicSMBPS Slarter JOt 409.00 

LamaslIcElhemel Adapter 259.Q0 

Lanlaslic Elhemet Sterter tot 10 MBPS 555.00 
PS Prim Advanced 255.00 

Tops For Dos 115.00 

Western Digital Elbercard Plus 179.Q0 

WordPerfect Ofka 279.00 

OPERATING 

ENVIRONMENT 

DesqviBw2.26 79.00 

Desqview 366 2,2 125.00 

IBM DOS3 3 95.00 

IBM DOS4.01 119.00 

IBM OS/2 Standard Ertlion 1 2 269.00 

MS Windows 2B6 67.00 

MS Windows 386 129.00 

PCMQS368 175.00 

Software Carousel 3.01 52.00 

VM/3B6 156.00 

OS/2 

BrtetfprO.i'S? 205.00 

Displaywrite 5/2 Composer 359.00 

Excel for 05^2 329.00 

Logriech Multiscope 185.00 

MS OS/2 Presentation Mngr Tnoikil 329.00 
Multibool 49.00 

ParadoxOStf 509.00 

Smalllalk/V PM 329.00 

WordPerfect for OS# 319.00 

PROJECT MANAGEMENT 

Adv. Prq}efl Manager Workbench 3.05 845.00 
Harvard Project 3j0 465.00 


Seiler Project Scheduler IV 429.00 

Superproject Expert 449.00 

Timeline 4.0 *79.00 

SCIENTIFIC/STAT 

Brainmaker 149.00 

Chiwrilar 139.00 

Derive 130.00 

Mathcad2,5 305.00 

Mathemalica386 595.00 

Mathematics 366 w'387 Support 645.00 

SPSS/PC Plus 549.00 

Statgraphics 579.00 

System'Graphics 509.00 

SPREADSHEET 

Allways (Lotus 1 -2-3 or Symphony) 85 00 
Lotus 1-2-3 Ver. 2.2 349.00 

Lotus 1-2-3 Ver. 3.0 419.00 

Lucid 3D 62-00 

Planpertect 279.00 

Quattro Pro 269.00 

Qualtro Pro Upgrade 99.00 

See More Lulus 2.0 59.00 

Sideways 3.2 42.00 

Sup«c4cV 318.00 

The Baler 359,00 

VP Planner Plus 3D 152,00 

UTILITIES 

1 Dw Plus 3.0 49.00 

366 Tq The Max 45.00 

365 To The Max Pro 85.00 

Above Disk 31 65.00 

Above Lan 285.00 

Auiomenu 39.0O 

Brooklyn Bndge 3,0 75.00 

Genus 1 0 99JOO 

Chet*. It 89.00 

Copy II PC 5.0 25.00 

Copywrilei^erodiskWi'ftBsqaje 55.00 

Direct Access 5.0 52.00 

Disk Techracian Advanced 95.00 

Disk Technician Pro 42.00 

Fastbar* Plus 109.00 

Fasnrax 35.00 

Headroom 79,00 

KoJod Kiesl'T-hormal3,0 79.00 

Lap Link Release III 92.00 

Mace Utilities 1990 89.00 

Magellan 139.00 

Norton Backup S9.00 

Norton Commantter 3.0 89.00 

Norton Ulililies Arhancod 4.5 79.00 

PC Tools Deluxe 6.0 77.00 

Pop Drop Plus 65,00 

Print Cache (Laserforq) 105.00 

Prim Q 4.0 B0.OO 

Q-Etos II 39.00 

QEMM5.0 65.00 

QRAM 49.00 

Soflsafe2.0 SO.O0 

Sahware Bridge 4.1 &5.00 

Sjpeedsler 35.00 

Spinntell 59.00 

Super PC Kwifc. 49.00 

Super PC-Kwik Powetpak 79.O0 

Tuba EMS 5.0 69.0D 

V Cedie *5.00 

Word Perfect Library 2.0 76.00 

X-TreeNel 23200 

X-TroePro 55.00 

XTrae Pm Gold 75.00 

WINDOWS 

Adobe JllusIraBor Windows 295.00 

Adobe Streamline 249.00 

AMI Professional 319.00 

Arts 4 Letters Graphics EdHor 2.0 465.00 

Corel Draw Windows t.l 32900 

Crossialk For Windows 125-09 

DBFasbWIrtdqws 175.00 

ExceJ 319,00 

Formwor* Syslem 2 \ 75,00 

hDC Windows Express 45.00 

hDC Windows Manager 45.00 

Hyperpad 1-9 95.00 

IBM Currant 285,00 

Mtcrogralx Designer 469.09 

Mkrogralx WSndows Graph Plus 355-90 

Omnipaga 386 2.1 599-00 

PagemafeBr3.9 529.00 

PC PamlbrushPtes for Windows 9900 

Publech File Organizer 159.00 

Superbasa 4 ier Windows 439.09 

Word ter Windows 329.00 

Xerox Fomteasa 326.00 

WORD PROCESSING 

DcptaywrilelV 255.00 

GremmatikiV 48,00 

Muhimale4.0 295.00 

N ola Bens 335-00 

Rghtwhler 52.00 

Word 5,0 219.00 

Word Perfect 5.1 249.00 

Word Perfect Net Add-On 5.1 169,00 

Wordstar 5.5 199.00 

XENIX/UNIX 

SCGFqxbase+386 675.00 

SCO Unix Deu. System 3®6 675.00 

SCO Unix Operating System 386 519.00 

SCO Xemk Comptete Syslem 386 1 979.00 

SCO Xenix Operating System 386 *79.00 

WordPerfect tor SCO Xenix 386 <5 ussrjS 19.00 


WE WELCOME CORPORATE ACCOUNTS AND INTERNATIONAL ORDERS. 
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WHAT’S NEW 



▲ Contours & Terrain Modeling 

▲ Site Analysis 

▲ Site Planning & 

Landscape Design 

A Growth Simulation 
A Irrigation 

A Takeoffs & Cost Estimating 
A Video Imaging 


Distributed by: 
DATECH Ltd., U.K. 
DistriCAD, France 
Wiedemann Systeme, 
Germany 

International 
Metric Version 
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CALL (303) 688-8160 FAX 308/688-8178 


7519 E. Hwy. 86 • Franktown, Colorado 80116 • USA 


No One Gives You Belter 
Performance than MOXA 



MOXA-C108 
8-Port RS-232 CARD 

■ No switch, no jumper 

■ Supports SCO UNIX. SCO 
XENIX. INTERACTIVE 386/IX. AT 
& T UNIX, PC-MOS/386, 
MS-DOS 


MOXA-C208 

8-Port Multi user CARD 

■ No switch, no jumper 

■ Uses RJ-12 phone jack 

■ Works just like MOXA C108 



MOXA-C296 
FAX CARD 

Compact and 
lightweight, 
especially for laptops 

■ CCITT group III 9600 bps fax 
standard, send and receive 

■ Graphic user interface with mouse 


moxA 


404 

The Communication 
Professionals 

404 Techologies 
INCORPORATION 

6 FL. NO. 82. SEC. 2. HSIN 
SHENG S. RD.. 

TAIPEI, TAIWAN 10603, R.O.C. 

TEL: 1886-2) 3921942 
FAX: 1886-2) 3927747 


MOXA is a registered trademark of 404 Technologies. 


INTERN 


ProNet LAN 
Products 

P roteon offers a new gen¬ 
eration of network adapt¬ 
ers and an intelligent wire 
center that supports unshielded 
twisted-pair cabling over 4- 
and 16-Mbps IEEE 802.5 and 
token-ring networks. The 
products feature unified media 
support and advanced net¬ 
work management capabilities 
that simplify networking 
installations. 

The new pi308 Network 
Interface card for Proteon’s 
ProNet-10 Token Ring net¬ 
work is three times faster than 
existing ProNet-10 adapters, 
according to Proteon. The card 
connects IBM XTs and ATs 
to Proteon’s 10-Mbps Token 
Ring network over shielded 
and unshielded twisted-pair 
(STP, UTP) cabling. Its in¬ 
terface is an 8-/16-bit adapter 
that supports most popular 
network operating software, 
including Novell NetWare 
2.15, Banyan’s VINES, and 
FTP Software’s PC/TCP. 

ProNet-10 supports UTP 
networking through an inte¬ 
grated media filter on the 
pi308 network adapter, an ex¬ 
ternal UTP filter for the 
existing ProNet-10 installed 
base and for Proteon’s Series 
70 Intelligent Wire Centre. 

The pl347, pl346, and 
pi342 adapter cards are high- 
performance bus master 
adapters that feature on-board 
media filters for UTP con¬ 
nections. The pi347 is an IBM 
AT file server adapter, the 
pi346 is an IBM AT worksta¬ 
tion adapter, and the pi342 is 
an IBM PC and XT adapter. 

Proteon’s Series 70 Intelli¬ 
gent Wire Centre is a modular 
system available in mix-and- 
match configurations that sup¬ 
ports 4-, 10-, and 16-Mbps 
networks. When you combine 
it with Token View network 
management software, it pro¬ 
vides capabilities for network 
management and configuration 


T I O N A L 


control. Two models are 
available: the p7201 for 
ProNet-4 and -16 networks 
over STP, and the p7202 for 
ProNet-4, -10, and -16 net¬ 
works over UTP. 

The Series 70 uses an in¬ 
dependent, out-of-band com¬ 
munications channel for 
management command and 
control. 

Price: £459 for thepl308; 
£495 for the pi347; £425 for 
the pi346; £385 for the 
pi342; £995 each for the 
p7201 and p7202. 

Contact: Proteon Interna¬ 
tional Ltd., The Business 
Park, Technology Dr., Bees- 
ton, Nottingham NG9 2ND, 
UK, 44-602-431311. 

Inquiry 932. 


Software 
for Sawmills 

C iris says that you can 
maximize the profitabil¬ 
ity of your sawmill with its 
Delta Series of software mod¬ 
ules. The flexible modular 
design lets you choose and add 
modules to meet your com¬ 
pany’s changing needs, while 
the system’s design flexibil¬ 
ity lets you set production costs 
and output values for an indi¬ 
vidual mill. 

The modules let you calcu¬ 
late the optimum (profit-maxi¬ 
mizing) output of various 
board types from any given 
log, compute manufacturing 
costs and profit margins for 
any given production level, 
and control production output 
efficiently. 

The Delta modules run on 
the IBM PC with 640K bytes 
of RAM, DOS 2.0, and a 20- 
MB hard disk drive. A LAN 
version is also available. 

Price: 50,000 French francs 
and up. 

Contact: Ciris, rue Thomas 
Edison, Z.I., 33600 Pessac, 
France, 33-56-07-22-20. 

Inquiry 904. 

continued 
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Buy One. Get 24 Free. 


Buy 25 Cartridges in One! and you'll 
get 172 fonts from 25 different car¬ 
tridges—all for about the cost of a 
single cartridge! That's because we've 
combined 172 fonts and symbol sets 
all in one cartridge! 

Just plug 25 Cartridges in One! into 
your printer and gain immediate 
access to more high quality fonts than 
ever before. You don’t need to down¬ 
load soft fonts or switch cartridges in 
and out of the printer looking for the 
right font. 

With 172 fonts, 25 Cartridges in 
One! has a perfect font for every 
application. It contains punctuation 
and currency symbols for 10 different 


European languages and the cojnplete 
Roman 8 extended symbol set. 

And, full support is included for 
popular software packages like: 
WordPerfect, WordStar, Microsoft 
Word, MuItiMate, Lotus 1-2-3, 
Windows, Excel and PageMaker. 

25 Cartridges in One! is fully compat¬ 
ible with the HP LaserJet Series II, IID, 
and the new HP LaserJet IIP. 

Get the polished look of typeset 
documents with 25 Cartridges in 
One! The single 
cartridge so- - 

lution for 
your laser 
printer! 



PACIFIC 

data products 


PACIFIC 

DATA EURO LTD 


9125 Rehco Road, San Diego, California 92121 
Tel (619) 552-0880, Fax (619) 552-0889 


48 Crown Street, Reading Berkshire RG1 2SE England 
Tel (+44) 734 575727, Fax (+44) 734 591594 



25 Cartridges in One! is a trademark of Pacific Data ProEtucts. Inc. All other company and prwJud names are irademafks o( IN company or manufacturer respecbvelty 
40 1989 Pacific Data Products, Inc. 
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WHAT’S NEW 


INTERNATIONAL 



DHPairu lets you grab an image and then modify or retouch it 
in virtually any way conceivable, while displaying the effect 
as the work is done. 


Video Painting 

Software 

for MicroEye TC 

D igithursf s DHPaint 
video paint software is 
designed for use with the 
company’s transputer-based 
MicroEye TC image grab¬ 
bing and processing board for 
the IBM AT (see August 
1989 What's New Internation¬ 
al, page 80IS-16). 

You operate the package 
from a graphical icon menu, 
using a mouse, digitizing tab¬ 
let, or other pointing device. It 
lets you grab an image and 
then modify or retouch it vir¬ 
tually any way you want, 
while displaying the effect as 
the work is done* 

DH Paint gives you a full 
complement of freehand, line, 
Bezier curve, polygon, rect¬ 
angle, circle, and text drawing 
tools with 32 preset brush 
shapes and the ability to mod¬ 
ify a brush to any 32- by 32- 
pixel pattern. The software 
works with images of 720 by 
512 pixels and 16.7 million 
colors and supports VGA 
display formats. You can 
choose colors from the 
screen, from a palette, or 
mixed from hue, saturation, 
and intensity or RGB values* 
There are 11 logic modes 
available when you are draw¬ 
ing, including tint and blend, 
that help you achieve a variety 
of effects and textures* 

You can selectively light¬ 
en, darken, or intensify colors 
in a grabbed image and even 
completely rearrange the 
colors, producing psyche¬ 
delic or pseudo-color effects on 
a moving image. You can 
also achieve pattern drawing, 
spraying, or filling by select¬ 
ing a pattern area from the 
screen image. When you gen¬ 
erate a pattern from an area of 
a grabbed photographic 
image, you can create realistic 
retouching effects* You can 
load and save images in TIFF 


and TGA formats for com¬ 
patibility with other applica¬ 
tions, such as slide making 
and electronic publishing 
software* 

A cut-out function lets you 
pick and save an arbitrarily 
shaped area of the image and 
then reposition, resize, and re¬ 
draw it on the same or an¬ 
other image. This feature 
would be useful for applica¬ 
tions such as photofitting and 
hairstyling in which you 
would call up a library of stan¬ 
dard images from disk and 
try them in position until you 
achieved the desired result. 

DHPaint’s sophisticated 
stencil, or masking, function 
lets you achieve a variety of 
image effects by combining 
two images that are held in 
the two picture stores on the 
MicroEye TC board* For ex¬ 
ample, you can store an x-ray 
photograph of a hand in the 
reference store and capture a 
real image of a hand into the 
first store. You then cut an out¬ 
line stencil in the image of 
the real hand and fill it with 
the same portion of the image 
of the x-rayed hand to achieve 
the effect of a cutaway show¬ 
ing the bone structure below 
the flesh. Alternatively, you 
can spray the x-ray image onto 


the real hand image to 
achieve a ghostly effect of the 
bones showing through the 
hand* 

DHPaint comes bundled 
with the MicroEye TC board* 
It requires 640K bytes of 
RAM and DOS 2*1. 

Price: £3950. 

Contact: Digithurst Ltd*, 
Newark Close, Royston, Hert¬ 
fordshire SG8 5HL, UK, 44- 
763-242955. 

Inquiry 948. 


High-Capacity 
Hard Disk Drives 

CM and CTS offer hard 
disk drives with capacities 
exceeding 100 MB. Both de¬ 
vices come with interfaces that 
are compatible with the NEC 
PC-9801-55 board. The ICM 
SRC-131 has a capacity of 
130 MB, while the CTS HDa- 
PC110-55 has a capacity of 
114MB. 

Price: 228,000 yen for the 
ICM SRC-131; 245,000 yen 
for the CTS HDa-PC 110-55. 
Contact: ICM, 4-2-9 Nihon- 
bashi, Naniwa-ku, Osaka 556, 
Japan, 81 -06-648-4702; 

CTS, Dai-ichi Kobayashi 
Building, 32-9 Taito, Taito- 
ku, Tokyo 11, Japan, 81-03- 
835-1887. 

Inquiry 951 • 


Image Analysis 

O FA Master is a per¬ 
sonal-computer-based 
image-analysis system that 
you interface to factory or lab¬ 
oratory equipment through 
an i megrated I/O board on the 
computer bus. You can use 
the system for industrial appli¬ 
cations such as process moni¬ 
toring and control or for lab¬ 
oratory applications such as 
laser-beam measurement and 
DNA sequencing. 

The package includes a 
scientific-grade charge-cou¬ 
pled-device camera, a frame- 
store, a 386 computer, and a 
940-MB WORM (write once, 
read many times) disk drive, 
plus software applications 
and control packages. 

The advanced framestore 
and digitizer can perform pro¬ 
cessing operations in hard¬ 
ware, You use the optical disk 
drive for image archiving, 
and it is integrated with a data¬ 
base for efficient retrieval of 
stored data. The BASIC-like 
programming language, de¬ 
veloped by Oxford Framestore 
Applications, lets you store 
macro sequences as library 
routines for execution by the 
control program and program 
I/O control signals using the 
same syntax as the image-pro¬ 
cessing commands. Software 
application modules are avail¬ 
able for automated image ar¬ 
chiving, particle sizing, low- 
light-level imaging, object 
tracking, DNA sequencing, in¬ 
strument readout, and laser- 
beam analysis. 

Price: About £17,000. 
Contact: Oxford Framestore 
Applications Ltd*, Orchard 
End, Ickleton Rd., Wantage, 
Oxfordshire OX12 9JA, UK. 
44-2357-66078. 

Inquiry 905. 

continued 
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THE PRINTERTHAT REACHES THE PARTS 


OTHERS SIMPLY CANNOT REACH. 



A new concept in computer peripherals* A hand-held ink jet printer. 
Just plug it into die RS232 like a conventional printer. To print, simply 
wipe across the surface — paper, cardboard, even skin* So simple, 

so ingenious. A reliable, robust, professional 
product with no compromises in quality. 

• PORTABLE AND COMPACT FOR FIELD APPLICATIONS | 

• PRINTING ONTO PASSBOOKS/RECEIPTING 

• POINT OF SALE APPLICATIONS 

• TIME AND DATE STAMPING 

I 

t \l YTM I 


Please send me details of the Prinlapen 



acD cm cm=mi cnc=?£no 

The printer that thinks it's a pen 

Kegiilered Trademark applied for. UK Patent appJied far. 


H 
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Oyster 


i Jyster Terminals [ J mil n I , 

f’sufimk Houttr, OiurHt Htni Pirwjwkrt, 

Cwnt NFJ 7EJ ’ Tel: 1)633 n 4147 































WHAT’S NEW 


INTERNATIONAL 



The four models in the Telmaii 1000 range of voice messaging 
systems are available for from two to eight voice channels 
with 50 to 400 mailbox users , 


A Voice-Mail 
System for 50 
to 400 Users 

atsCo’s Telmaii 1000 

units are complete hard¬ 
ware and software voice mes¬ 
saging systems designed for 
small to medium-size busi¬ 
nesses. The systems can oper¬ 
ate stand-alone or fully inte¬ 
grated from a PABX. They 
provide voice-mail facilities 
such as telephone answering, 
message recording, replay, 
forwarding, and distribution. 

The Telmaii desktop pro¬ 
cessing unit (measuring 60 by 
40 by 15 cm) contains a main 
Unix processing card, a voice- 
to-data interface card, a hard 
disk drive, and, if required, a 
telecommunications four- 
wire to two-wire extension 
converter card. Four models 
are available: the Model 1050 
for 50 users and the Model 
1100 for 100 users (both 
models with two voice chan¬ 
nels), the Model 1200 for 200 
users with four voice chan¬ 
nels, and the Model 1400 for 
400 users with eight voice 
channels. AH models are com¬ 
patible, so you can upgrade to 
a larger system at any time 
with little disruption to voice- 
mail services, according to the 
company. 

The system can answer the 
phone with a personal greet¬ 
ing, record a message, or 
transfer the caller to a recep¬ 
tionist. Message replay fea¬ 
tures let you browse or replay 
messages in full, skip for¬ 
ward or backward within mes¬ 
sages, adjust replay volume, 
erase messages, reply with 
comments, or forward mes¬ 
sages on with comments. Mes¬ 
sage recording features in¬ 
clude pause during record; 
review and rerecord; message 
identification stamps; confir¬ 
mation of message delivery; 
and distribution to mailing 
lists. You can also connect 
the unit to terminals or 


printers to run off reports. 
Price: £9000 for the Model 
1050; £12,500 for the 
Model 1100; £14,500 for the 
Model 1200; £17,000 for the 
Model 1400, 

Contact: Cats Company 
(CatsCo) (UK) Ltd., Abberley 
House, Great Shelford, Cam¬ 
bridge CB2 5LQ, UK, 44-223- 
841000. 

Inquiry 920. 


Add up to 8 MB 
of Memory 
to Your IBM PC 

T he S-RAMCard adds up 
to 8 MB of memory to 
your IBM PC, XT, AT, or 
PS/2 Model 30 with a maxi¬ 
mum clock speed of 30 MHz. 
The full-size card offers 64 
register sets, which let it 
swap applications in a multi¬ 
tasking environment faster 
and allow the card to receive 
data at 9600 bps in back¬ 
ground mode, without drop¬ 
ping characters, while run¬ 
ning another application in the 
foreground. In addition, the 
S-RAMCard provides hard¬ 
ware and software support 
for EMS 4.0 and EEMS. 

Even before you install the 
board, the setup program lets 
you set S-RAMCard config¬ 
uration parameters and then 
gives you a graphical repre¬ 


sentation of the switch settings 
you will need. The setup pro¬ 
gram also installs the EMS 
driver. 

The basic S-RAMCard 
comes with 2 MB of memory. 
You can upgrade it in 2-MB 
increments using 1 -megabit 
DRAMs to achieve a maxi¬ 
mum of 8 MB. 

Price: 1995 Swiss francs for 
the basic 2-MB card; 2480 SF 
with 4 MB; 4535 SF with 8 
MB. 

Contact: Schnellmann Inter- 
handels AG, Churerstrasse 
160a, 8088 Pfaeffikon, Swit¬ 
zerland, 41-55-48-51-61. 

Inquiry 930. 


Add-Ins 
for Lotus 1-2-3 

I f you work in the options/ 

I investment field, you may 
find Option Price Calcula¬ 
tions from 4-5-6 World help¬ 
ful. The new add-in for 
Lotus 1-2-3 and Symphony 
helps you perform specific 
analytical tasks within the spe¬ 
cialized area of options for 
many types of assets, stocks, 
bonds, currency, commod¬ 
ities, and futures contracts. 

With Option Price Calcu¬ 
lations, you can calculate the 
theoretical value of a stock 
option, the hedge ratio of a 
stock option, or the rate at 
which an option’s price 
changes as time passes. You 
can even calculate the sensitiv¬ 


ity of an option’s price to 
changes in volatility, strike 
price, or holding costs. 

The software gives options 
©functions that you can use 
like standard Lotus ©func¬ 
tions; once they are attached, 
you can use them in any com¬ 
bination with Lotus ©func¬ 
tions. 

Option Price Calculations 
requires 44K bytes of R AM in 
an IBM PC and Lotus 1-2-3 
release 2.01 or any release 
of Symphony, 

Also available from 4-5-6 
World is a new version of See- 
More, another of the com¬ 
pany’s add-ins for Lotus 1-2-3. 
SeeMore 2 lets you see more 
rows and columns, create 
multiple windows, and 
display live graphs in Lotus 
1-2-3 release 2 or higher. 

The software gives you a 
choice of compressed formats 
that double, triple, or quad¬ 
ruple the number of cells you 
can display on-screen. In addi¬ 
tion, you can zoom in or out 
with just a single keystroke. 

Version 2 is a flexible win¬ 
dowing system that supports 
titled and overlapping win¬ 
dows, including multiple graph 
windows; the windows re¬ 
main active while you operate 
Lotus 1-2-3. You can edit a 
macro in one window and 
monitor its operation in an¬ 
other. Graph windows are hot- 
linked to spreadsheet win¬ 
dows, so when you change a 
number in any spreadsheet 
window, ail dependent win¬ 
dows are automatically 
updated. 

SeeMore 2 runs on the 
IBM PC with 64K bytes of 
RAM over the requirement 
for Lotus 1-2-3 release 2, 

Price: £395 for Option Price 
Calculations; £79 for SeeMore 
2 (£35 as an upgrade). 

Contact: 4-5-6 World, Wel¬ 
lington House, Butt Rd., Col¬ 
chester, Essex C03 3DA, 

UK, 44-206-579776. 

Inquiry 917* 

continued 
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Special Volume Discounts 
Latest U.S. Versions 
at U.S. Prices 


1333 60th Street 


Brooklyn, N.Y. 11219 
Fax: 716-438-2315 
Telex: 627-30170 or 910-240-3918 


We’ve Made The World Our Business. 


Software 


Word Process ing/Editors 

Ami 

Brief 

Lotus Manuscript 
Microsoft Word V5.Q 
Mullimate V4.0 
Norton Editor 
PFS:Professional Write 
SPF/PC 2.0 
Sprint 

WordPerfect 5.0 for OS/2 
WordPerfect 5.1 
Wordstar 2000 Plus 
Wordstar Professional 
Xywrite HI Plus 


Desktop Publishing 

Arts & Letters Composer 
dbPUBLlSHER Professional 
Form Filler 
Formtool 

Gem/3 Desktop Publisher 

Pagemaker 

Per; Form 

Publishers Type Foundry 
Ventura Publisher 

Database & Tools 

Advanced Revelation 

Btrieve 

G-tree 

Clarion Professional 

Clipper 

D-tree 

dBase IV 

dBase IV Dev Edition 
DBXL 

Foxbase Plus 
Foxbase Plus 386 
Foxbase Pro 
Informix 4GL 
Informix SQL 
Oracle 
Paradox 
Paradox 386 
Paradox OS/2 
PC Focus 

PFS:Professional Fite 

Q&A 

fl-tree 

Rbase for DOS 
Rbase for OS/2 
Ul Programmer 
X-trieve Plus 
XDB-SQL 
XQL 

Spreadsheets 

Lotus 1-2-3 2.01 

Lotus 1-2-3 2.2 

Lotus 1-2-3 3.0 

Lotus Agenda 

Microsoft Excel 

Microsoft Excel far PM (OS/2) 

Multiplan 

Quattro 

Guattro Professional 
Supercalc 5 


SI 25 
155 
343 
227 
284 
48 
145 
153 
138 
276 
263 
338 
237 
213 


260 

420 

88 

61 

169 

525 

167 

309 

557 


479 

160 

310 

393 

437 

442 

499 

879 

143 

198 

299 

471 

866 

692 

904 

463 

619 

499 

852 

191 

226 

234 

479 

619 

338 

367 

430 

491 


319 

350 

355 

275 

290 

327 

132 

94 

259 

312 


integrated Packages 
Enable OA 
Framework Ml 
Lotus Symphony 
Microsoft Works 
Smarlware II 

Graphics 
Appiause II 
Autos ketch Enhanced 
Corel Draw 
Design CADD 3D 


Draw Plus 

Freelance Plus 

Gem/3 Artline 

Gem/3 Presentation Team 

Generic Cadd Level 3 

Graph Plus 

Harvard Graphics 

MasterGraphics 

Mathcad V25 

Microsoft Chart 

ORG + 

PC Paintbrush Plus 

Statistics 

CSS Statistical Package 
SPSS PC Plus 
Statgraphics 
Systat w/Sygraph 

Project Man age mem 

Harvard Total Pro]. Mgr 
Pro] Mgr Wkbnch Advanvced 
SuperPreject Plus 
Timeline 

Timeline Graphics 
Communications 
Carbon Copy Plus 
Close-Up Customer/Support 
Crosstalk for Windows 
Crosstalk MK4 
Crosstalk XVI 
PC Anywhere HI 
Procomm Plus 
Relay Gold 
Smartcom III 
Smarterm 240 

Desktop Environments 

Deskview 386 
HyperPad 

Microsoft Windows 286 
Microsoft Windows 386 
Sidekick Plus 

MAC Software 

Copy II PC—MAC 
FoxBase—MAC 
Microsoft Excel—MAC 
Microsoft Word—MAC 
Pagemaker—MAC 
Wing2 
Write Now 


$437 

472 

471 

105 

399 


54 

96 

338 

202 

440 

249 

343 

281 

281 

162 

313 

290 

297 

296 

269 

57 

88 

348 

644 

564 

450 


441 

777 

248 

405 

132 

115 

124/156 

123 

139 

110 

67 

56 

169 

139 

196 

113 

88 

70 

130 

139 

26 

293 

290 

259 

397 

242 

123 


Languages & Programming Tools 
Flow Charting II $132 

Interactive Easyflow 108 

Lattice 0 Compiler 162 

Microsoft Basic Compiler 336 

Microsoft C Compiler 306 

Microsoft Fortran 306 

Microsoft OS/2 PM Toolkit 340 

Microsoft Quick Basic 70 

Microsoft Quick C 70 

MS Macro Aasembeler 106 

MS-DOS 3.3 62 

MS-DOS 4.0 70 

Norton Guides 64 

RM/Cobol 7®6 

R M/Fortran 375 

Smalltalk V/286 119 

Tree Diagrammer 70 

Turbo Assembler 110 

Turbo Basic 73 

Turbo C 106 

Turbo C Professional 173 

Turbo Pascal 109 

Turbo Pascal Professional 173 

Turbo Prolog 109 

Vermont Views 321 

Vitamin C 162 

Network/M ulti User 

Novel I Adva need Netware 178 5 

Novell ELS I 406 

Novell ELS II 984 

Novell Netware 386 4932 

PC-MOS 5 User 458 

SCO Xenix Devi Sysl 286 437 

SCO Xenix Devi Sysl 386 501 

SCO Xenix Oper Sysl 286 437 

SCO Xenix Oper Syst 386 437 

386 MAX Professional 89 

Utilities 

Above Disc 60 

Copy II PC 26 

Fastback Plus 111 

Go Script 125 

Head Room 76 

Lapllnk III 94 

Lotus Magellan 116 

Mace Gotd 95 

Norton Advanced Utilities 88 

PC Kwik Power Pak 76 

PC Tools Deluxe 79 

Pdpdrop Pius 64 

QEMM 386 38 

Spin rite 64 

V Cache 55 


Hardware 

Modems 

Prac Periph 1200 Ext/ini 80/67 
USR Sportste 24QQPC Exl/lnl 164/136 


Multifunction Boards 
AST Rampage + 286 (512KJ S 387 

AST Rampage+/MC (512K) 442 

AST Sixpack 286 (512K) 276 

BocaRam PS/2 50/60 (OK) 150 

BocaRam/ATf (OK) 131 

Intel Above Bd + (512K) 430 

Intel Above Bd + I/O (512K) 463 

Inlel Inboard 386/AT (OK) 1063 

Intel inboard 386/PC (1MB) 669 

Display Boards 

AST VGA Pius (16-BIT) 250 

ATI EGA Wonder 800 117 

ATI VGA Wonder 512K 341 

Everex Microenhancer EGA Card 98 


Hercules VGA 
Paradise VGA Pius 


Emulation Boards 

AST 5251-11 Plus Enhanced 
DCAIRMA2 (PGA or MCA) 
DCA IRMA3 Convertible 


Prin ters/Plottere/Accesso ries 

HP 7475A Plotter [6 Pen) 

HP 7550 Plotter (8 Pen) 

HP DeskJet Plus 
HP LaserJet II 
HP LaserJet !ID 
HP Laserjet IIP 
HP Pasntjet 
IQ Supercartridge IE 
Pacific Data 1MB expansion 
Pacific Data 25-in-1 Inti 
Pacific Page Poster]pi 

Networking 

Novell NE/2 Ethernet (PS/2) 
Novell NE1000A Ethernet (XT) 
Novell NE2000A Ethernet (AT) 
Std Micro Arcnet Active Hub 
Sid Micro Arcnet Passive Hub 
Std Micro Arcnet PC13GE 
Std Micro Arcnet PSlt0(PS/2) 
WDC Ethercard Plus (AT) 

WDC Elhercard+/A (PS/2) 


190 

164 


509 

749 

441 


1402 

2895 

708 

1699 


1058 

963 

389 

237 

326 

528 


368 

172 

205 

282 

68 

145 

329 

222 

316 


1500W Stepdown Transformer $200 

V SHIPPING EXPERTISE 


W LOW PRICES 
yf VOLUME DISCOUNTS ^ KNOWLEDGEABLE STAFF 


Hard Disks/Tape Backup 
Everex XL Stream 150 tape (AT) 1105 
Maynstream 150 lape/intfc (AT) 1030 
Mountain TD4440 
40MB tape (AT) 391 

Seagate ST251-1 AT 355 

Seagate ST4096 (AT) 615 

Tecmar QT 601 lape/intfa (AT) 899 

Input Devices 

HP Scanjet Plus w/interface 1626 
Keytronics KB101 Pius 96 

Logitech Scan man Plus (PCA) 180 
Logitech Series 9 PS/2 Mouse 68 
Logitech Series 9 w/Parnt 98 

MS Mouse w/Painlbrush 113 

MS Mouse w/Windows 147 

PC Mouse fl w/Paint 94 



TERMS: ALL RETURNS REQUIRE PRIOR AUTHORIZATION 20% RESTOCKING FEE ON RETURNS. ALL PRICES SUBJECT TO CHANCE, CALL FOR CURRENT PRICES. PAYMENTS MAY BE MADE BY BANK 
CHECK, WIRE TRANSFER. L/C, MASTER OR Vf&A CARD [3X HANDLING FEE ON CREDIT CARD ORDERS) GOODS ARE SHIPPED VLA AIR MAIL (RECOMMENDED FOR SMALL ORDERS) OR AIR FREIGHT 
ADD FREIGHT COSTS TO PREPAYMENT OR GOODS ARE SHIPPED FREIGHT COLLECT 






















WHAT'S NEW 


INTERNATIONAL 



The Leo 386 is a 33-MHz computer available in floor-standing 
tower, desktop, and compact desktop configurations. 


This Leo Roars 
at 33 MHz 

C enterprise International 
has added a 33-MHz sys¬ 
tem to its Leo range of per¬ 
sonal computers. The new 
model is available in desktop, 
compact desktop, and floor¬ 
standing lower configura¬ 
tions. 

The Leo 33-MHz 386 is 
based on a Microntcs mother¬ 
board and can be run at 
either 33 MHz or 8 MHz to en¬ 
sure software and hardware 
compatibility. It differs from 
the other Leo systems in that 
it is designed around a 32-bit 
bus with true 32-bit memory 
to produce a rating of 7.779 
MIPS. The system perfor¬ 
mance is further enhanced by 
fast-aecess hard disk drives. 


cache memory, and intelligent 
video controller cards. 

The desktop configuration 
is designed for CAD/CAM and 
desktop publishing applica¬ 
tions. It includes 2 MB of 
memory with direct-mapping 


cache memory, DR-DGS 3.4, 
a VGA color display, the Leo 
VGA controller card, one 514- 
inch floppy disk drive, and a 
40-MB hard disk drive. 

The floor-standing tower 
configuration is designed to 


act as a file server in a Novell 
networking environment or as 
a Unix or Xenix central con¬ 
troller. This model comes with 
8 MB of cached RAM and a 
16G-MB hard disk drive. 

Price: £3650. 

Contact: Centerprise Inter¬ 
national Ltd., Hampshire In¬ 
ternational Business Park, 
Cnockford Lane, Chineham, 
Basingstoke, Hampshire 
RG24 0GQ, UK, 44-256- 
463754. 

Inquiry 912. 


Speed Up Your 
Zenith Z-248 

W ith Z-Master 386, you 
can replace the 286 
microprocessor in your Ze¬ 
nith Z-248 computer with a 

continued 


Pinpoint 

Precision 

The State-Of-The-Art In 
Digitizer Performance 

Featuring the OSCON Type III 
Elecromagnetic Induction System 
for unparalleled speed, accuracy 
and reliability. 

Fast, simple input of complex figures 
and graphics patterns. An indispen¬ 
sable tool for advanced engineering, 
CAD/CAM, graphics design, and 
other graphics-intensive applications. 

Distributors 

OPTECH int. 

Saturnusstraat 2 A 

2132 HB Hoofddorp, The Netherlands 
Phone : 02503-41510 
Telex : 12808 
Facsimile : 02503-41509 



DIGITIZERS 



The SQ-1200 features an active area of 310 X 310mm and the A3-40 
features an active area of 310x422mm. Models with AO, Al, and A2 
active area sizes are also available. 


In West Germany 

REIN Elektronik 

TEL 02153 7330 
FAX 02153 7331 09 


SEB SYSTEMENTWFCKLUNG BAU 
TEL 0871 23010 
FAX 0871 25249 




Made in Jaeae to PHOTRQN LIMITED 


64IS-36 BYTE* MAY 1990 


Circle 455 on Reader Service Card 





























BRIEF 3.0 r increases your 
productivity for just £149.95* 



*VAT extra, FREE delivery 


BRIEF has established itself as the leading 
programme editor on the market today. 
Now, with the launch of the latest 
enhanced version - BRIEF 3.0 - it offers 
even better productivity. 

ENORMOUS UNDO POWER 

BRIEF 3.0's enhanced UNDO capability takes 
the fear out of programming. BRIEF 3.0 allows 
you to undo any command that affects the 
cursor or the text {including global changes) up 
to 300 times, even back to the beginning of 
your session. It's the safety net you need to 
program with confidence. 

REAL FLEXIBILITY 

There’s built-in support for 36 languages 
including Assembler, BASIC, C, COBOL, dBase, 
FORTRAN and Pascal. And thanks to its com¬ 
plete macro language you can make BRIEF 3.0 
fit your own programming style with ease: 
change key assignment, commands, prompts, 
colours - even the indenting styles. 


BRIEF3,0- new benefits 

• With our new C-like macro language. CBRIEF, 
C programmers can write macros on the fly and 
not have to switch between C and a different 
macro language 

• The new source level debugger works with 
both the original BRIEF syntax and the new 
CBRIEF macro language 

• Maximum lines per file has been increased to 
4 billion 

• Wove added to and improved template 
editing and smart indenting for ADA, Cobol, 
Basic, Fortran, Modula-2, Pascal and C 

• We've added editable, multiple keystroke 
macros that can be saved and restored 

• You can even save and restore your window 
set-ups 

Plus the features that made BRIEF famous 

• Flexible windowing 

• Unlimited number of files 

• File size limited only by desk space 

• Regular expression search and replace 


BRIEF 3.0 The Programmer's Editor 

Send to: Solution Systems UK, The Red House, 84 High Street Buntmgford, Hertfordshire SG9 9AJ 


No other editor puts this much power and 
flexibility in your hands. So if you're look¬ 
ing for extra productivity purchase your 
copy of BRIEF If) today. 


, S olution 
<=>U 



SOLUTION SYSTEMS are the UK A 
distributors for BRIEF 3,0. When A 
you buy from us you get the A 
authorised UK version of 
BRIEF 3.0 dual media 
[3W and S 1 /^ plus 
bonus macro a 
diskette. A 


A. 

aKt/V/ 




N 8 Official purchase orders 
from local authorities, 

PLCs and educational establishments 
are accepted !iy post or hy Fax 

Fax no: 0763 73460 


Please rush me my copy of BRIEF 3.0 

□ I enclose cheque to the value of £172.44 {£148 .95+VAT) crossed and made payable to Solution Systems UK. Orders despatched same day. 

NAME_ADDRESS 

POSTCODE 

□ Please charge my Access/Visa* account the sum of £17144 (£149.95+VAT) 

Card No__Expiry Dote_Signature__ 

•Delete as appropriate 
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WHY THE MW 
1990 CENSUS r 
IS COUNTING' 
ON VIKING Wt 

Dm ENTKYii 


When the U.S. Census is taken 
in 1990 r data wilt be key- 
entered with Viking software. 
About 106 million households 
will be asked as many as 60 
questions per person. Viking 
Data Entry (VDE) system will 
be used to record responses. 
VDE software was selected 
because it is*,. 

• Very efficient; far exceeding 
Census Bureau specifications. 

* High-speed data entry; maxi¬ 
mizing operator productivity, 

• Error-sensitive; increasing 
accuracy, reducing costly 
reruns and delays. 

* Easy to learn: virtually 
eliminating operator training 
time. 


These are just a few qualities 
you H ll learn to count on from 
all Viking products; Forms 
Manager (VFM), Data Manager 
(VDM} t Control System (VCSL 
as well as VDE. Mow available 
in a new Version 3.0 release on 
multiple computer platforms. 

Viking Software Services, Inc, 

4808 East 67th Street, Suite 100 
Tulsa, OK 74136 4959. 

PHONE: (91S) 491-6144; 

FAX: (910)494-2701. 

Or contact our agent: 

U.K. — +441 874 6404 
Spain — +341 733 43 48 
Singapore — (65) 7776622 

}&\ VIKING 

\ SOFTWARE 5EfWJCE5 
- - 


U'tstT Hum board 



KV ARGOSY TECHNOLOGY 00. LTD. 

M #. NO 135, SEC. 2, KEEiUNG Rf> , TAIPEI. TAIWAN. fl.O.C. 
I ■ TEC ■96fr?-73ri3»1=AK. flflfr£.Ta7134? 


WHAT'S NEW 


INTERNATIONAL 


true 32-bit 386 microproces¬ 
sor operating at 20 MHz with 
zero wait states. 

To install Z-Master 386, 
you simply lift out the existing 
286 CPU card and insert Z- 
Master into the same slot (the 
upgrade will also fit the Ze¬ 
nith Z-286 and Z-241). The 
386 upgrade employs Phoe¬ 
nix Technologies' ROM BIOS 
and supports operating envi¬ 
ronments like Microsoft Win¬ 
dows/386, OS/2, VP/ix, 

Unix, and Xenix 386* The 
power of your upgraded ma¬ 
chine provides an ideal plat¬ 
form for software develop¬ 
ment, CAD/CAE applications, 
desktop publishing, spread¬ 
sheets, and office automation, 
according to the company. 

You can incorporate up to 
4 MB of 32-bit memory with a 
highly efficient cache circuit¬ 
ry allowing access not only to 
the on-board 32-bit memory, 
but also to all the existing 
16-bit memory. 

Z-Master comes with Disk 
Quick, a caching program that 
makes programs run faster 
by substantially reducing the 
number of physical disk-read 
operations. Other features in¬ 
clude dual clocks for greater 
system bus compatibility and 
support for an Intel 80387 
numeric coprocessor, provid¬ 
ing floating-point perfor¬ 
mance of up to 10 times that of 
a Zenith Z-248 with an 
80287 coprocessor* 

Price: £1295 for a 1-MB ver¬ 
sion; £1795 for a 4-MB ver¬ 
sion; £398 for a 20-MHz 
80387 coprocessor. 

Contact: Corporate Software 
Ltd., Corporate House, 23 
Horseshoe Park, Pang- 
bourne, Reading, Berkshire 
RG8 7JW, UK, 44-734- 
845361 
Inquiry 946, 


Hard Disk Drives 
for the Mac 

F ormac offers a series of 
hard disk drives for the 
Macintosh with storage ca¬ 
pacities ranging from 30 to 582 
MB. Two of the models have 
disk caching. 

The Pro Disc 40 DC and 
ProDisc 80DC give you storage 
capacities of 40 and 80 MB, 
respectively, an average access 
time of 19 ms, a data transfer 
rate of 16 Mbps, and 64K-byte 
disk caches. The drives auto¬ 
matically adapt themselves, 
without reformatting, to 
work at optimal speed on all 
Macs. The software lets yon 
create up to 31 partitions for 
organizing your data and fea¬ 
tures password and write pro¬ 
tection; DiscCloning to pro¬ 
vide continuous, permanent 
backup; and Accel Adapt for 
optimizing performance with 
accelerator cards. The true 
partitioning lets you run a dif¬ 
ferent operating system (Mac 
OS or Unix) on each partition. 
Internal versions of the Pro- 
Disc 40DC are available for 
the Mac II, SE, and Plus. 

The ProDisc 30, 180, 300, 
and 600 hard disk drives give 
you storage capacities of 30, 
172, 288, and 582 MB, re¬ 
spectively. The average ac¬ 
cess times of the drives range 
from 38 to 16 ms, and the 
data transfer rates range from 
10 to 12 Mbps* The ProDisc 
180, 300, and 600 drives come 
with the same software as the 
ProDisc 40DC and 80DC. 
Price: 1800 and 2100 
deutsche marks for the Pro- 
Disc 4QDC; 3050 and 3350 
DM for the ProDisc 8QDC; 
1290 to 10,900 DM for the 
ProDisc 30, 180, 300, and 600 
drives. 

Contact: Formac GmbH, 
Charlottenstrasse 13, D-1Q0Q 
Berlin 61, West Germany, 
49-30-251-04-01. 

Inquiry 928, 

continued 
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PURE 

MAGIC 

Computer Aided Programming 
Application Generator and Relational Database 

Yes, 'PURE MAGIC* is what thousands of 
professionals all over the world experience 
working with MAGIC. MAGIC was designed for the 
professional developer concerned with providing 
solutions to real-life data processing applications. 

MAGIC is a powerful and innovative tool that 
outstrips all existing programming methods. 

No. 1 in 
Programming Power 

★ Awarded I st Place by PC WEEK Poll - January 
1989 

★ Outright Winner of Australian PC WEEK 
Database Challenge - Sydney, March 1989. 

MAGIC BENEFITS 

★ Reduction of 60 to 90% in software 
development time 

★ Huge savings in software maintenance costs 

★ Integral IBM™ host communication 

★ Enhanced human engineering 

★ Standardization in development of end-user 
interface 

★ Portability between various operating systems 
- PC DOS™, Unisys BTOS™ 

Converge n t-CTOS ™ 

STATE-OF-THE-ART FEATURES 

★ Automatic non-procedural processing 

★ Quick prototyping tool 

★ Full multi-user RDBMS 

★ Multi-file pop-up windows and zoom 
techniques 



Magic Headquarters: ■ Israel: MSE Ltd,. 3 Bezald St.. Ramat Gan 52521, Tel: [972 3] 751 1914, Fax: 751 6218 ■ UK.: MSE Ltd. (UK.) Tel: [44 I] 902 8998, Fax: 903 
1465 ■ France: Magic France S.A., Tel: [33 1] 4897 4820, Fax: 4897 8125 ■ Germany: Fink Software, Tel: [49 40) 527 0235, Fax: 524 4727 ■ Austria: M-Computer, Tel: 
[43 222] 535 9860, Fas; 53 59 861 ■ Hungary: Medicor Medorg Co. p Tel: [36 1] 129 4281, Fax: 149 5957 ■ Australia: Sigma Data Co,, Tel: [61 2] 95 7 3777, Fax: 957 2013 
■ The Netherlands: A.V.R., Tel: f31 10] 434 3262, Fax: 460 0805 • Switzerland: Aker 5.A,, Tel: [41 22] 477 177, Fax: 477 348 ■ US.A.: Aker Corp., Tel: [L 714] 250 
1718, Fax: 250 7404 ■ Japan: Wacom Co. Ltd,, Tel: [81 3) 985 0097, Fax: 985 8636 


MORE MAGIC PRODUCTS 

DOS versions - LAN versions - Unisys BTOS/XXX 
versions - AAC mainframe connectivity module - 
Personal MAGIC — STatGRaf statistics and 
graphics package. 

SOME MAGIC REVIEWS 

'There is no competitive product" 

(PC TECH JOURNAL) 

“One of the most powerful DBMS packages 
available" (PC MAGAZINE) 

“Excellent overall value" (PC WORLD) 

Distributor and Dealer Enquiries z 

Welcome. | 


X 
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Being personal is 
good enough. 

Or is a personalized 
computer better? 


A personalized computer is better. 

Vegas computers are personalized. They can grow with the users’ 
requirements since the only upgrade necessary is a CPU module when more 
speed or power is required for the users’ applications. 

Vegas computers are personalized because they can be supplied to match 
complex and unusual configurations on request, 

Vegas computers are personalized because they can speak English, Italian, 
German, French, Spanish, Greek and Russian. 





Adds wings to your thoughts. 



Vegas Computer Communications Group references on following page. 
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WHAT’S NEW 


INTERNATIONAL 



The Artist GT Re Viewer software consists of seven utilities that 
let you review and annotate drawings in AutoCAD files t even 
on machines not equipped with AutoCAD. 


New Products 
for AutoCAD Users 

A rtist Graphics Europe 
offers two products for 
AutoCAD—Artist GT Re- 
Viewer, a software manage¬ 
ment tool set for AutoCAD 
designers, and Artist Dual GT, 
a high-performance driver 
that works with the Artist 
XJ10 high-resolution graph¬ 
ics controller to offer dual¬ 
screen workstation capabili¬ 
ties for CAD/CAM/CAE 
designers working with Auto¬ 
CAD on the IBM AT. 

The Artist GT RcViewer 
software consists of seven util¬ 
ities in a drop-down menu 
format that let you review and 
annotate drawings in Auto¬ 
CAD files, even on machines 
not equipped with AutoCAD. 

It is designed for use with the 
IBM AT and compatibles 
equipped with the company's 
Artist XJ8, XJiO, and XJ12 
graphics controllers as well as 
with the Artist 10MC and 
12MC graphics controllers for 
the IBM PS/2s. 

The Load A File utility 
lets you load GT Slide files or 
shaded files, and the Zoom 
Image utility lets you review 
those files using the pan or 
zoom functions. The Notation 
utility lets you annotate 
drawings at any zoom level— 
you place comments in a text 
window that closes to a bright 
yellow triangle to flag the 
notation. 

You can view your entire 
drawing with the Bird's-Eye- 
View utility. This is espe¬ 
cially useful when you are in 
zoom mode because the util¬ 
ity highlights the portion of the 
drawing that you have cur¬ 
rently displayed on your 
screen. You can change the 
views instantly, as well as re¬ 
size and reposition them as 
required. The Bird's-Eye- 
View is automatically up¬ 
dated as you make changes and 
additions to the files. 


The Magnification feature 
lets you magnify a small sec¬ 
tion of the drawing—for in¬ 
stance, only the portion you 
are working on at the time. 

With the Utilities func¬ 
tion, you can create a file type 
that you can read with View- 
Base, a database for Auto¬ 
CAD. You can review exist¬ 
ing files or scan additional 
drawings to create new files. 
This function also improves 
the display resolution over 
that produced by View Base 
alone, according to the 
company. 

You can transmit files to 
an Artist Device Interface- 
compatible plotter almost in¬ 
stantaneously with the Plot 
utility, emulating a prim 
screen function. This high- 
performance driver signifi¬ 
cantly reduces the lime re¬ 
quired to plot even the most 
complex drawings, thus free¬ 
ing your system to perform 
other tasks. 

In addition, the speed of 
the Plot utility makes checking 
plots a practical alternative if 
you want to review, quickly 


edit, or annotate hard-copy 
AutoCAD drawings. You can 
also check the entire drawing 
or only a portion of it in draft 
quality. 

The Artist GT Plot driver 
supports AutoDesk’s Fast Plot 
interface and is available sep¬ 
arately for use with systems 
equipped with the Artist GT 
XJIO graphics controller. 

The Artist Dual GT driver 
is designed to enhance the 
capabilities of systems cur¬ 
rently configured with dual 
screens and EGA or VGA 
graphics cards. You use one 
full-size screen for creating 
and editing and a second low- 
re solution VGA monitor lq 
provide a continuously updated 
Bird’s-Eye-View for panning 
and zooming; this screen also 
displays text. You can use the 
Bird's-Eye-View on the lower- 
resolution monitor as a refer¬ 
ence for maintaining location 
as you work in greater detail 
on the high-resolution monitor. 
Price: £295 for Artist GT 
ReViewer; £70 for the GT Plot 
Driver; £250 for the Artist 
Dual GT driver. 

Contact: Artist Graphics 
Europe, B.I.M. House, Crof- 
ton Rd., Duu Laoghaire, 
Dublin, Ireland, 353-1- 
800919. 

Inquiry 914. 


Tektronix’s Entry- 
Level Graphics 
Superworkstation 

T ektronix offers an entry- 
level addition to its XD88 
range of RISC-based graph¬ 
ics super work slat ions. The 
XD88/10 is a high-resolution 
bit-mapped workstation that 
can operate at a processing 
speed of 17 MIPS. The com¬ 
pany designed the worksta¬ 
tion for earth resources and 
ge ograph ica 1 i nforma lion 
systems, mechanical CAE, 
manufacturing automation 
and process control, and data 
analysis. 

The XD8B family incorpo¬ 
rates two- and three-dimen¬ 
sional workstations, an appli¬ 
cation processor, and a server 
node. Based on Motorola's 
88000 RISC chip, all the sys¬ 
tems have Ethernet LAN ca¬ 
pability, two RS-232C serial 
ports, a Centronics parallel 
port, and a high-speed SCSI 
port. The XD88/I0 also 
comes with a 16-inch color 
monitor (a 19-inch color 
monitor is an option), a 156- 
MB hard disk drive (expand¬ 
able to 3 gigabytes), and 8 MB 
of RAM (expandable to 32 
MB). It is compatible with 
Tektronix 1 ® XD88/20 and 
XD88/30 workstations. The 
workstation's 256-color sys¬ 
tem is expandable to 24 bit 
planes with an 8-bit overlay. 

In addition, you get a VME 
slot for special functions. 

The XD88/10 utilizes a 
Tektronix proprietary gate- 
array CMOS 1C, called 
Colors Cache, that optimizes 
color bit-mapped perfor¬ 
mance by storing the colors 
you are currently using. 

Color=Cache chips provide an 
interface between the work¬ 
station’s 32-bit system bus and 
the 256-bit Pixel Data Bus 
that goes to the frame buffer 
(the area of memory that 
holds pixel-by-pixel display in¬ 
formation). Once you store 

continued 
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VEGAS 

COMPUTER COMMUNICATIONS 

GROUP 


UNITED KINGDOM 

Unit 2 - 243, Kanglcy Bridge Road 
SE26 SBA Sydenham - London 
Tel. 44-1- 6599166 
Fax 44-1-7782469 

ITALY 

50, Via Casignolo - 20092 Cinisello Balsamo (Milano) 
Tel. 39-2-66010306/66010406 
Fax 39-2-66010598 

149, Via Baldanzese - 50041 Calenzano (Firenze) 
Tel. 39-55-8878151 
Fax 39-55-8878159 


SPAIN 

210, 17 67Calle Aragon - 08011 Bared Iona 
Tel. 34-3-4513383/93 
Fax 34-3-2538163 


FRANCE 

38, R. des Estats Generaux - 78000 Versailles 
Tel. 33-1-39511011 
Fax 33-1-39532030 

WEST GERMANY 

Siegenerstrasse 23 - 5230 Alrenkirchen 
Tel. 49-2681-3041/2 
Fax 49-2681-7222 

GREECE 

35, Ippokratos St. - 167 77 Elinikon, Athens 
Tel. 30-1-9910950 
Fax 30-1-9932801 


SOVIET UNION 

36, Obrouehev St. - 117342 Moscow 
Tlx 412160 ANTAR-SU 
Fax 7-95-1202250 
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SOFTWARE 
SECURITY 
MODULE 

An easy to use 
hardware/software 
combination for securing 
data/programs. 




Our security modules 
can be used simply as 
■Dongles' through to 
advanced encryption - 
decryption systems. 




* For IBM PC family (and compatibles) 

+ Variants for other systems 

* Advanced construction - rugged and compact 

* Proven throughout the world 

* Transparent operation - user friendly 

* Driver software supplied for variety of applications 


CTL 


Control Telemetry of London 
11 Canfield Place, London NW6 3BT 
Tel: 01-328 1155 Fax: +441 328 9149 


USE YOUR PC’S MORE 
EFFECTIVELY! 



Extend the distance between Keyboard/Monitor 
and CPU up to GOO feet with: 

EXTENDER 

Connect 2 or 3 Keyboards and Monitors to 
1 CPU with: 

COMPANION 

Control up to 8 PC File Servers with a single 
Keyboard and Monitor with: 

COMMANDER 

Boot up your PC by phone with: 

PHONEBOOT 

Reboot your PC File Servers by phone with: 
REBOOT 

Cybex Corporation 

3BOOH Bob Wallace Ave. • Huntsvile. AL 35B05 
[205] 534-0011 • FAX [205] 534-0010 


WHAT’S NEW 


INTERNATIONAL 


the colors, the processor can 
continue drawing with them 
by sending only a single bit of 
data, rather than the full 8 
bits that would ordinarily be 
needed to specify one of the 
256 displayable colors. Accord¬ 
ing to the company, this re¬ 
sults in a data transfer rate that 
is up to eight times faster 
than that of systems without 
the Color=Cache IC. 

With the transparency 
function, the processor can 
select only the pixels that 
need to be modified. The 
frame-buffer scrolling model 
produces high-speed window¬ 
ing and quickly moves graph¬ 
ics from one area of the screen 
to another. In addition, a 
unique Color=Cache mode 
allows the CPU to treat the 
frame buffer as if it contained 
a single bit per pixel, so 
monochrome applications can 
run without modification or 
performance penalty. 

The XD88/10 supports 
Tek t ron i x 1 s h igh-speed 
Color=Cache implementa^ 
tion of the X Window System 
IL3—it runs software ported 
to XI1 on Tektronix’s other 
XD88 super work stations or 
its 4319 workstation, with little 
or no modification, plus soft¬ 
ware that is compatible with 
88000 BCD standards. 

The workstation also sup¬ 
ports UTek V, Tektronix’s im¬ 
plementation of Unix based 
on System V with BSD 4.3 ex¬ 
tensions and SVID and PO- 
SIX compliance, Ethernet with 
TCP/IP, binary compatibility 
standard, and PC emulation. 
The PC emulation allows 
DOS applications to run on a 
window in the workstation. 
Price: £14,396. 

Contact: Tektronix UK Ltd,, 
Fourth Ave., Globe Park, 
Marlow, Buckinghamshire 
SL7 1 YD, UK, 44-6284-6000- 
Inquiry 922. 


Transtech Devices’ 
Graphics TRAM 

N ow you can get the In- 
mos Colour Video Con¬ 
troller, the IMS G300, in a 
transputer module format. 
Transtech Devices 1 TTG3 
Graphics TRAM lets you inte¬ 
grate a flexible and program¬ 
mable graphics subsystem into 
a transputer-based 
motherboard. 

The TRAM consists of a 
25-MHz T80Q transputer that 
is linked to three functional 
blocks by a simple bus. The 
blocks include the G300 Col¬ 
our Video Controller, 2 MB of 
video RAM (VRAM), which 
can be double-buffered where 
you need alternate screen 
banks, and 2 MB of DRAM 
(expandable using 4-Mb de¬ 
vices) for program memory 
and screen manipulation 
workspace. You can integrate 
the TRAM into parallel sys¬ 
tems based on IBM PCs to Sun 
workstations. 

The TTG3 supports screen 
resolutions of up to 1280 by 
1024 8-bit pixels with a pal¬ 
ette of 256 colors from a choice 
of!6.7 million shades; the 
RGB plus Sync outputs are 
ready for connection to stan¬ 
dard and high-performance 
color monitors. 

With its video timing gen¬ 
erator, VRAM interface, color 
lookup table, and 3- by 8-bit 
D/A converters, the G300 is a 
fully programmable video 
controller that gives outputs 
compatible with RS-170a and 
El A-343, The package is sup¬ 
ported by a set of Occam 
primitives that generate key 
graphics functions, which 
you call from the compilers or 
the development system run¬ 
ning the application. This 
allows the TTG3 to either im¬ 
plement graphics primitives di¬ 
rectly or act as an intelligent 
channel receiving data via the 
bidirectional transputer 
links, at either 10 or 20 MBps. 

continued 
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The Smartest Font Cartridge Ever — Now Compatible with the HP LaserJet™ IIP 


With the IQ Engineering Super Cartridge 2, your 
laser printer will work smarter than ever before. You'll 
enjoy more fonts and better fonts, with faster perfor¬ 
mance. And you can be sure of full compatibility with 
your printer and the most popular software programs. 

It's a member of the IQ Engineering family of 
products. From the company that pioneered super font 
cartridges for HP LaserJet printers and compatibles. 

More and Better Fonts. 

The Super Cartridge 2 has a vast selection of fonts 
and special characters in three extended symbol sets, 
including full Roman8. Each typeface comes in every 
size your software allows — from 4 to 30 points! Even 
the highly readable H-point size no other brand of font 
cartridge has. 

The Best Laser Printer Performance. 

With IQ Super Cartridges, you can print image 
fonts in seconds, instead of minutes. 

You won't have to worry about compatibility 
either. Your printer will be smart enough to work with 
WordPerfect, Microsoft Word, Windows, Display 
Writer, Lotus 1-2-3, MultiMate, Aldus PageMaker, Q&A 
Write, Samna Ami, Ventura Publisher, and WordStar 5.0, 
to name a few. 


Get As Much IQ As You Need. 

With an entire family of IQ Super Cartridges, you 
can choose the exact printing capabilities you need. 

Or start with our word processing cartridge, the Super 
Cartridge 2WP. And later when you need more capa¬ 
bility, we make upgrading easy and cost-effective. 

Choose the Super Cartridge 2, priced at $599. 

Or any of our many other cartridges, priced from $399. 
And if printing full-page graphics or adding even more 
fonts is important to you, get one of our memory 
upgrade boards. 

Call Today. 

For more infor¬ 
mation about IQ Super 
Cartridges, or the name 
of a dealer near you, call. 

Or write us at 685 
N. Pastoria, Sunnyvale, 

CA 94086. 

And make your 
laser printers as smart as 
they can be. 

1-800-765-FONT. 

Canada: 1-800-663-6157 . 

[Q ENGINEERING 


Circle 437 on Reader Service Card (DEALERS: 438) 

Af. Germany Q2l61/6550or 06198/32498 * France (1) 40,26*22.32 * The Netherlands: 070-907051 • United Kingdom; (01J 665 5650 • Switzerland; 042-362040 * Sweden; 0764/60075 
Italy: 051/222420 * Hong Kong: 5 -8400336 • Malaysia: 3-2482900 * Australia; (02) 819 -6811 * New Zealand; 4-4990967 • South Africa: 011/4821040/1 * U.S,A.: (408) 733 -1161 
Super Cartridge 2, Super Cartridge WP. Super Cartridge, 1QE and IQ Engineering are trademarks of 3Q Engineering- Other products are trademarks of their respective holders. 
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Direct 

Wholesale 

Access 

We Are Buyer’s Agent for 
Overseas Dealers and Distributors 


□ Access to all U.S. hardware and 
software manufacturers 

□ Low prices, immediate quotations, 
prompt delivery 

□ All professional services provided: 
Licensing, Export Documentation, 
and Follow-through 

24-Hour Response as Close as Your Fax 

FAX 415-631-0595 

American Buying and Exporting Inc. 

1024 Country Club Drive, Moraga, CA 94556 
Phone: 415-376-7600 Telex 470651 


WHAT’S NEW 


INTERNATIONAL 


Price: £3295 and up. 
Contact: Transtech Devices 
Ltd., Unit 17, Wye Industrial 
Estate, London Rd., High 
Wycombe, Buckinghamshire 
HPLi 1LH,UK, 44-494- 
464303. 

Inquiry 941* 


Develop 
Rule-Based 
Expert Systems 

Y ou can use Nemo 2.0 to 
monitor an ongoing pro¬ 
cess and respond to events as 
they occur through its Percep¬ 
tion Module, which handles 
all kinds of data acquisition 
from supervisors, databases 
(e.g., Oracle and Ingres), pro¬ 
grammable logic controllers, 
and sensors. You can use the 
package for critical mainte¬ 
nance functions and safety 
evaluation, allowing correc¬ 
tive and predictive diagnosis in 
fields such as the aerospace 
industry, and where the vol¬ 
ume and complexity of infor¬ 
mation make it impossible for 
an operator to make correct 
timely decisions. 

Written in C, Nemo 2.0 is 
a rule-based expert-system de¬ 
velopment package for fac¬ 
tory-floor applications such as 
alarm filtering, adaptive con¬ 
trol, and fault diagnosis or ad¬ 
visory. It consists of a facts 
base, a rule base, and an infer¬ 
ence engine, which employs 
techniques like temporal logic, 
forward chaining, and non¬ 
monotone reasoning. The 
knowledge format includes 
rules and frame-1 ike represen¬ 
tation, as well as object hier¬ 
archy trees—production rules 
accept internal actions and 
priorities and can generate 
external actions. 

The product development 
environment includes a Knowl¬ 
edge Compiler and Opti¬ 
mizer, a graphical mult [win¬ 
dow Developer Interface, and 
a graphical multiwindow Op¬ 
erator Interface. You can de¬ 
velop both interfaces for ASCII 


displays or high-resolution 
color graphics displays. In ad¬ 
dition, they support SunTools 
and version 11.3 of the X Win¬ 
dow System. 

The compiler detects 
errors in the knowledge de¬ 
scription and compiles the 
knowledge in such a way that 
Nemo’s inference engine can 
make optimum use of it. The 
Developer Interface lets you 
build an application efficient¬ 
ly, using a multiwindow sys¬ 
tem operating on a bit-mapped 
or alphanumeric screen. It 
controls the inference engine, 
knowledge inspection, expla¬ 
nation of facts, knowledge 
tree, fact transmission, and 
answers to questions. 

You can develop the Oper¬ 
ator Interface by means of A- 
Views, a system for con¬ 
structing interfaces for display 
and transmission of facts. 

You construct the screens with 
a file describing the different 
views (e.g., title and position) 
and fields (e.g., label and 
value type) associated with 
each view. A help menu is 
automat ica 1 ly as soc i ated with 
each value. 

The Perception Module ac¬ 
quires signals from the pro¬ 
cess, smooths noisy signals, 
performs symbolic processing 
of measurements (e.g., 
thresholds, trends, and 
alarms), performs processes 
specific to the reasoning 
mode, and sends facts to the 
inference engine. 

Nemo 2.0 runs on a 386 
workstation under Unix; on the 
Sun-3, Sun-4, and SPARC- 
Station 1; on the Hewlett-Pack¬ 
ard 9000 Series; and on the 
DEC VAXstation with Ultrix 
or VMS. The minimal con¬ 
figuration required is 1 MB of 
R AM and 3 MB of available 
space on a hard disk drive. 
Price: 100,000 French 
francs. 

Contact: S 2 0 Developpe- 
ment, 14, rue du Theatre, 
75015 Paris, France, 33-1- 
40-59-44-10. 

Inquiry 949, 

continued 
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NOW YOU SEE THEM... 


DIAL-IN 

SERVER 


l ~~- 


— 


II 


NOW YOU DON'T! 


WITHIN THE NOVELL FILESEHVEH ... 

■ BATCH SERVER ■ DIAL-IN SERVER 

■ PRINT SERVER ■ DIAL-OUT SERVER 

■ E-MAIL SERVER 


SERVER 


11 


DEDICATED SERVER SYSTEMS 

Dedicatecf server systems are a necessary part of today's 
high-powered LAN. Dedicated servers distribute the power of 
individual processors to specific LAN tasks. They protect your 
fileserver from the pitfalls of unexpected crashes, and 
increase performance by offloading tasks from your main 
system processor. 

A GOOD IDEA —But look what you'll need: 

■ A standalone computer for each dedicated function. 

■ Extra networking hardware and expensive cabling to 
connect them together. 

■ A spare piece of office real estate in which to keep them. 

■ An explanation why you can't use your expensive 
computers for anything else. 


DEDICATED SERVER BOARDS 

QL Series boards—one, two, or four XT- and one or two AT- 
compatible computers on a card—are elegant replacements 
for dedicated, standalone machines. They have all the 
performance and processing power of a computer, but plug 
into the bus of your fileserver, bridged system, or expansion 
chassis—out of sight, ready to process tasks on demand. 

A BETTER IDEA —Look what you can do: 

■ ASYNCH DIAL-IN —With QL boards and communications 
software, you can dial into network resources from your 
home or remote office PC. 

■ ASYNCH DIAL-OUT— Dial out using communications 
software from any network node to bulletin boards, 
information services, and other networks. 

■ DEDICATED FILE SERVICES— Manage unattended tasks 
such as message handling for electronic mail, background 
batch processing, and print queuing. 


IBM. PC/XT. and PC/XT are registered trademarks 
of International Business Machines Corporation 


For better dedicated server solutions, 
call Cubix Corporation today at 1-800-829-0550 



CUBIX 


CORPORATION 


Cubix Corporate Offices * 2800 Lockheed Way, Carson City, Nevada 89706 LLS.A. * Tel (702) 883-7611 
Europe * Unit 4 Colonial Business Park, Watford,Hertfordshire, WD2 4PR, England ■ Tel (44) 923 51150 
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Fax (702) 882-2407 
Fax (44) 923 37021 
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The Paradise-} SCSI TRAM is a dedicated I Observer system 
based on the T222 transputer coupled to J6K bytes of static 
RAM and SK bytes of fast bipolar PROM r . 


Paradise 

for Transputer 

Storage Problems 

T 2 Systems’ Paradise 
series of transputer/SCSI 
systems can link to disk 
drives from a 10-MB hard disk 
drive up to the largest 
WORM (write once, read 
many times) drive. You can 
also link the systems to tape 
streamers and SCSI-based 
printers and plotters. 

The Paradise-1 SCSI trans¬ 
puter module (TRAM) is a 
dedicated 10-server system 
based on the T222 transputer 
coupled to 16K bytes of static 
RAM and 8K bytes of fast bi¬ 
polar PROM. The SCSI port 
section uses a 53C80 SCSI con¬ 
troller connected through re¬ 
movable terminators to a fully 
latched low-profile 50-way 
connector. Also, by making 
use of the transputer's own 
concurrency, you can transfer 
a data block of any size with 
a single command at a sus¬ 
tained rate of 7G0K bytes per 
second. 

When you install T2 Sys¬ 
tems’ I-connect software on 
the Paradise-1, you can eas¬ 
ily interface to SCSI periph¬ 
erals. You fill up a control 
block of five integers, with ap¬ 
propriate values gleaned 
from the peripheral’s manual, 
and call an interface routine 
called I-talk. The I-connect 
software then arbitrates for 
the SCSI bus, selects the pe¬ 
ripheral, and executes the 
command, filling or emptying 
a byte-wide data buffer as 
necessary. 

I-talk is available for a va¬ 
riety of languages, including 
Occam and the Inmos and 3L 
C compilers. 

Price; £795 for Paradise-1; 
£195 forl-connecL 
Contact; T2 Systems Ltd., 


62 Longmead Ave., Bishop- 
stoke, Eastleigh, Hampshire 
SOS 6ET, UK, 44-703- 
641276. 

Inquiry 921* 


Icon-Oriented 
Computer Access 
for Windows 

P ubTech File Organiser is 
the latest addition to 
Neow’s range of Microsoft 
Windows software. The icon- 
oriented computer access 
system, which runs under 
Microsoft Wmdows/286 and 
Windows/386, offers more 
than 80 file-manipulation 
functions. 

The software lets you man¬ 
age files and folders (directo¬ 
ries) via its visual iconic rep¬ 
resentation. By simply clicking 
and dragging icons across 
your screen, you can create, 
tename, move, and copy files 
and directories. In addition, 
you can delete a file or group 
of files simply by dragging 
them to the garbage icon. To 
print, you simply drag files 
to the printer icon. 

PubTech File Organiser’s 
utilities help you manage virtu¬ 
ally all aspects of your com¬ 
puter environment. For exam¬ 
ple, you can recover files that 
you have deleted under any 


software package and easily 
find files or text within files 
anywhere on your disk, even 
if you’ve forgotten their names 
or location. 

The ASCII editor contains 
the typica l features of an edi¬ 
tor, such as Open, Copy, 

Cut, Paste, Save, and Revert, 
and it can automatically save 
files at specified time intervals 
while you are editing. You 
can remap your keyboard to 
emulate several popular soft¬ 
ware packages or choose your 
own key combinations. You 
also have access to a macro 
language, an append able 
clipboard, and an unlimited 
Undo function. 

You can customize your 
desktop so that the files and 
applications you use most are 
instantly available when you 
start working on your com¬ 
puter. When you need to run 
different applications on your 
screen simultaneously, the 
software lets you control the 
placement of the applications. 
Any windows or applications 
that you leave open when you 
leave PubTech File Organiser 
can be optionally saved and re¬ 
opened when you return to 
PubTech. 


You select disk functions 
such as Diskcopy, Make Sys¬ 
tem Disk, Format Data Disk, 
and Erase Disk from pull¬ 
down menus. The functions 
support a variety of disk drives 
and disk types, including 
drives attached to networks. 
The package also provides a 
complete backup and restore 
function, 

PubTech File Organiser 
requires an IBM AT with 512K 
bytes of RAM, DOS 3.0, 
Microsoft Windows 2.0, a 
mouse, and a hard disk drive. 
Price: £145 

Contact: Neow, Unit 12, 
Progress Business Centre, 
Whittle Pkwy., Slough SL1 
6DQ, UK, 44-6286-68334. 

Inquiry 942* 


Oki Electric’s 25- 
MHz 386 Machine 

O ki Electric’s if-800 
EXII 110/120 25-MHz 
386 machines have the same 
basic architecture as the if-800 
EX, with 4 to 20 MB of main 
memory and a 64K-byte cache. 
As with its EX machine, the 
company considered overall 
system balance and used 
multiplexed buses for the sys¬ 
tem bus, memory bus, and 
I/O bus. The designers placed 
the frame memory between 
the CRT display hardware and 
video RAM and used cell 
mapping to boost display 
speed. 

At the same time, Oki 
Electric announced Microsoft 
Windows 2.1 and the db-lHS 
upgraded database server. The 
company is changing the 
CPU to the 25-MHz 386 and 
providing a disk cache to 
boost performance by a factor 
of at least 10. 

Price: 798,000 to 1,188,000 
yen. 

Contact: Oki Electric Indus¬ 
try Co. Ltd., 1-7-12 Torano- 
mon, Minato-ku, Tokyo 105, 
Japan, 81-03-501-311L 

Inquiry 950, 

continued 
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So if you think of a network for small 
business, think of D-Link. 


Why 


we developed a network 
for small business? 


Xmrrirfe Dpmiiing 

(Vrr- 


_ 


Unlike other LANs that try to make a sale out of complexity in the name of 
technical excellence, D-Link gives you the practical solution with product 
quality and solid performance that you can afford* Take our D-Link LANsmart 
network operating system software, for example. Its DOS and NetBIOS 
compatibility gets you right away into information/peripheral sharing with all 
existing applications available in the market. Its easy operating and 
flexible configuration features make it ideal for any small business that 
cannot afford the expenses of constant professional support and 
dedicated server computers* 

From Ethernet to ARCnet to our own twisted-pair network, 

D-Link gives you the one^stop shopping convenience to select 
hardware to fit your specific requirements of networking 
PC/XTs, AT/386s and PS/2s together. All D-Link hardware 
also gives you an additional benefit: it not only runs ouk 
own LANsmart software but also is fully compatible with other major LANs, 

such as Novell’s NetWare* Which makes your 
investment on D-Link even more valuable 
and long-lasting. 


D-Link® 


the easy link 


Head Office 
D-Link Systems Inc. 
5 Musik 

I rvine, CA 92718 
TEL: (714) 455-1688 
FAX: (714) 455-2521 


D-Link (UK) 01-209 1300 
West Germany 09131-22553 
France 086-914416 
Italy 0733-586423 
Spain 93 3233151 


Portugal 02-9487514 
Switzerland 032-410111 
Belgium 03-4803797 
Sweden 040 164180 
Finland 0-5653811 



















L/ucky-Goldstar, one of the 4 major conglomerates 
in Korea, proudly presents... Goldstar, a new 
brand with over 30 years of experience 
Goldstar has been a part of the electronics 
revolution, producing a complete spectrum of 
consumer and industrial products, often for major 
foreign OEMs. 

Now were introducing our own line of IBM 
compatible computers, From entty-level XT®s to 
more powerful desktop and laptop AT®s to 386™ 
file servers and PS/2® model 55’s. And monitors in 
CGA, EGA, VGA, CAD/CAM, multi-scanning, 


and DTP models to match your customer’s needs. 

Goldstar expertise doesn't end at the computer 
screen. We make office automation equipment too. 
From fax machines to LBPs (lazer beam printers) 
to electronic typewriters. Products full of quality 
and value. All at competitive prices. 

There’s a new "star” on the office automation 
horizon. One that has been there One that will 
be there in the future Reliable modem, innovative 

A1J names mentioned are trademarks or registered trademarks of 
their respective companies. 




Goldstar... A quality manufacturer 
backed by a $20 billion corporation. 
Dedicated to building strong 
partnerships around the world. 




GoldStar 

The Brightest Star in Electronics 

Ybido RQ. Box 335/Seoul Korea 
Tel: (2) 780-4176 
Cable: GOLDRADIO SEOUL 
Tlx: GSR AD 10 K23751/3 
Fax: (2) 787-3400 


Overseas Network" U.S.A., GOLDSTAR TECHNOLOGY, INC. HEAD OFFICE Tel: (408) 432-1331 Fax: (408) 432-6053 GOLDSTAR TECHNOLOGY INC. NEW YORK OFFICE 
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WHAT'S NEW 


INTERNATIONAL 


Control 
Your IBM PC 
from 50 Feet Away 

H ave you ever wished you 
had a remote keyboard 
for your computer to help you 
give a presentation or demon¬ 
stration or to instruct stu¬ 
dents? If so, you should check 
out Azcom’s Remote Key¬ 
board, a hand-held remote key¬ 
board for use with the IBM 
PC XT, AT, PS/2s, and 
compatibles. 

Remote Keyboard operates 
by transmitting infrared sig¬ 
nals to a receiver, which 
plugs into the computer’s 
serial port. The software to 
run the remote is easy to in¬ 
stall and is totally transpar¬ 
ent to the application. 

The device lets you control 



Remote Keyboard is a hand-held remote keyboard for use with 
an IBM PC or compatible. 


application programs from up 
to 50 feel away from your 
computer and gives you full 
keyboard functionality. It 
contains 40 user-program¬ 
mable keys, plus additional 
keys for the PageUp, Page¬ 
Down, Home, and reverse 
backslash functions. You can 
use the built-in software 
pointer for graphics presenta¬ 
tions—you activate and con¬ 
trol it with the touch of one 
button. 

Remote Keyboard requires 
an IBM PC with 512K bytes of 
RAM, DOS 2.1, and one RS- 
232C serial port. 

Price: £349. 

Contact: Azcom Marketing 
Co., Selborne House, Old 
Ave., Weybridge, Surrey 
KT13 0PQ, UK, 44-932- 
851972. 

Inquiry 918. 

continued 



Mayfair Micros is one of the UK's leading PC 
distributors, offering a wide range of the best 
personal computer systems, including IBM, 
Olivetti, Hewlett-Packard, and Epson. 

We provide everything from single 
PCs to networks and Unix systems, 
with lasers, printers, and 
peripherals. 

Our Export Division has 
years of experience in shipping 
computer systems throughout 
Europe and Africa, and with 
Mayfair Micros buying 
power we can offer the 
very best prices on all the 
latest products. 

Call or fax us now for 
a fast response to your 
computer requirements, 
anywhere in Europe ... 


MAYFAIR 

MICROS 


936066 MICROS G L 


Personal computer buyers get 
a much better deal In the UK. 

Recent research into prices 
across Europe for personal 
computers has shown that 
continental users have to pay 
anything from 39% to as much 
as 102% more for the same 
systems than in the UK! 

Right now, through 
Mayfair Micros, PC buyers 
and distrubutors 
throughout Europe can 
purchase from the UK at 
massive savings. 


Blenheim House, Pod more Road, 


Fax; 


+44.1871 


9786 


Telex; 


London SW18 1AJ. Tel; +44.1.074 6474. 
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Fantasy or Reality? 


Imagine a development system that takes your ideas 
and moulds them into applications that can include 
WIMPS, CASE, OOPS and HYPERTEXT. 

And then has the ability to show you how the applica¬ 
tion works, looks and feels before it codes it up into 
Microsoft C, Turbo Pascal, Lattice C, Turbo C, 
QuickBasic or an .EXE file at the touch of a button. 

Matrix Layout turning your ideas into reality 


10.750 BF excl. VAT & delivery 


BMATRIX 
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Matrix Europe ISLV. Geldenaaksebaan 476 B-303Q Leuven Belgium Tel. +32 16 20 20 64 Fax +32 16 20 77 10 


Please send me more information and a free demonstration disk 


NAME 
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POSTCODE 

CITY 


COUNTRY 

TEL. 

FAX 














WHAT’S NEW 


INTERNATIONAL 



A motherboard for Sun-3 and Sun-4 workstations, the 
MCPJ000 is a parallel processing system that supports up to 
32 transputer modules. 


Parallel Processing 
for Sun Workstations 

T ranstech Devices’ 

MCP1000 Multi-Comput¬ 
ing Platform is a parallel pro¬ 
cessing system for Sun-3 and 
Sun-4 workstations that sup¬ 
ports up to 32 transputer 
modules (TRAMs). 

The transputer-based 
motherboard is structured into 
four areas: It connects a 32- 
bit VME interface into a pro¬ 
cessor farm consisting of 
four sites, each having eight 
TRAM slots. The processor 
farm feeds into a transputer 
link-switching matrix and 
then into a bank of link out¬ 
puts, each giving direct I/O 
at data rates of 10 or 20 MBps. 
When fully loaded with 32 
TRAMs, the MCP 1000 is ca¬ 
pable of 72 MFLOPS; with 
up to 12 platforms per Sun 
chassis, this offers a comput¬ 
ing facility of 864 MFLOPS. 

Up to four users can access 
each Multi-Computing Plat¬ 
form from any point in a Sun 
network; all members of the 
network could carry the 
MCP 1000, thus giving a dis¬ 
tributed computing resource 
running into gigaFLOPS. 

Fully integrated into SunOS 
Unix and NFS, the Multi- 
Computing Platforms are ca¬ 
pable of working with a range 
of application-specific 
TRAMs, custom hardware, 
and standard peripherals. 

The Multi-Computing 
Platform is supported by a par¬ 
allel operating system called 
Genesys and a variety of Unix- 
based software tools; Gene¬ 
sys resides alongside SunOS. 
Price: £4000 and up. 

Contact: Transtech Devices 
Ltd., Unit 17, Wye Industrial 
Estate, London Rd., High 
Wycombe, Buckinghamshire 
HP11 1LH, UK, 44-494- 
464303. 

Inquiry 956. 


New and Improved 

K-Spread 

for the Atari ST 

A imed at professional 

users, K-Spread 4 for the 
Atari ST offers more than 
200 functions, including statis¬ 
tics, trigonometry, string, 
data management, error trap¬ 
ping, date and time, and logi¬ 
cal and conditional functions. 
The program’s macro facili¬ 
ties let you carry out repetitive 
operations, and the Record 
feature lets you experiment 
with macros. 

In addition to spreadsheet 
functions, K-Spread 4 also has 
graphing and forms-design 
features to enhance the presen¬ 
tation and understanding of 
data. You can produce line 
graphs and horizontal, verti¬ 
cal, clustered, and stacked bar 


charts with hot-key opera¬ 
tions, and the package updates 
graphs as you change data. In 
addition, you can load and save 
Lotus WKS and WKI, 

ASCII, and DIF files into 
K-Spread 4. 

You can design forms by 
surrounding cells or blocks of 
cells with lines of varying 
thicknesses. These surround 
boxes, used in conjunction 
with the grid on/off and 
column/row header selector, 
can deliver good-quality out¬ 
put directly to a printer or, 
via GDOS metafiles, to desk¬ 
top publishing and other pre¬ 
sentation packages. 

GDOS is included in the 
K-Spread 4 package, along 
with printer drivers suitable 
for many 9- and 24-pin dot¬ 
matrix printers; Atari laser 
printer drivers are available on 


request to K-Spread 4 own¬ 
ers. The GDOS drivers let you 
print sideways on many 
printers and give you improved 
print quality. By selecting 
smaller fonts, you can increase 
the number of cells displayed 
on the screen. 

Price: £129.95. 

Contact: Kuma Computers 
Ltd., 12 Horseshoe Park, 
Pangboume, Berkshire RG8 
7JW, UK, 44-734-844335. 
Inquiry 915. 


Hard Disk Drives 
with ESDI and SCSI 
Controllers 

A new range of 5 % -inch 
hard disk drives is avail¬ 
able from Phase IV Systems. 
The Micropolis 1560 and 1580 
Series drives provide high 
storage capacity plus fast ac¬ 
cess and data transfer. The 
765-MB drives can transfer 
data at 15 MHz with an aver¬ 
age access time of 16 ms. 

The 1560 Series features 
an ESDI controller, while the 
1580 Series is equipped with 
a SCSI controller, which is de¬ 
signed to provide high-per¬ 
formance features such as syn¬ 
chronous data transfers at up 
to 4 MBps. 

Using an advanced servo 
system, the 1560 and 1580 
Series drives provide superi¬ 
or on-track and seek perfor¬ 
mance across a wide range of 
environmental conditions, ac¬ 
cording to the company. The 
dedicated disk surface for ser¬ 
vo data leaves other surfaces 
free exclusively for user data, 
thereby eliminating format 
constraints and permitting 
more user data capacity as 
compared to embedded servo 
systems. 

Price: £2700 and up. 

Contact: Phase IV Systems, 
Unit 6, Oxford Business Cen¬ 
tre, Osney Lane, Oxford, 
Oxfordshire OX1 1TB, UK, 
44-865-792200. 

Inquiry 935. 

continued 
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£ 6 8 4 9 

SFT Netware v2.15 
Fault tolerant up to 100 users, 
Can also connect to Apple PCs. 

—----—- PLUS —- - - 

El on ex 386V-33G File-server, 
33MHz, 4MB RAM, 300MB hard disk, 
Intelligent Ethernet server card. 


£ 4 3 7 9 

Advanced Netware v2,15 
Up to 100 users, 

Can also connect to Apple PCs. 

---_ PLUS —-—--— 

Elonex 386S-200 File-server, 
20MHz, 4MB RAM, 150MB hard disk. 
Intelligent Ethernet server card. 


£ 2 7 0 3 

ELS-IJ Netware v2.12 
Entry level, up to 8 users, 

--—— PLUS--- 

Elonex 386S-20Q File-server, 
20MHz, 2MB RAM, 72MB hard disk, 
16-bit Ethernet card. 


£19 7 7 


ELS-i Netware v2.0a 
Entry level, up to 4 users, 
--- PLUS ——— 


Elonex 386SX-160 File-server, 
16MHz, 2MB RAM, 40MB hard disk, 


Ethernet card* 


£ 6 2 5 

PC Workstation 

with Ethernet card and boot ROM 

Prices are for sample configurations and 
are exclusive of VAT. 


Your networking 
taken care of. 

As a leading supplier of IBM-compatible PCs, we have 
gained a solid reputation for service and technical 
back-up. 

As a NOVELL OEM, we can help you take the pain out 
of choosing the right configuration that meets both 
your present and future requirements. 

Whether you're equipping a small office or large 
department, you can be confident of getting the best 
hardware and software solutions, at prices others can 
only envy. 

IBM, NOVELL Netware and APPLE are registered trademarks. 


headaches 


- LONDON OFFICE ----- 

Elonex pic, Rays House, North Circular Road, 
near Hanger Lane, London NW10 7XB 
Fax; 01-965 3246 

Tel: 01-965 3225 

--NORTHERN OFFICE- 

Elonex pic, 7-9 Campus Road, Bradford Science 
Park, Bradford, West Yorkshire BD7 1HR 
Fax; (0274) 307294 

Tel: (0274) 307226 



Please send me information about the Elonex product range and services NV/BYTE/Q5/90 

NAME_COMPANY NAME 

POSITION ADDRESS 


TELEPHONE 
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Compu$ave International 

FAX (602)921 -9860 Orders <602)968-2939 


DRIVES 

Alloy _ Call 

Archive VP-60E__..830 

Arctirve VP-150E__ 1150 

Fugitisu 148 Mb_1140 

Imprimis 182 Mb...1340 

Imprimis 350 Mb........ 1645 

Imprimis 702 Mb ......2295 

Imprimis 2 Gb_4895 

Mirascribe __Save 

Mitsubishi---Call 

Mcnjlfean Computer __ Call 
Panasonic Worm ......1829 

Plus HardCard 40 — 638 

Guanlum PraBOl...680 

Quanlum Pro 1501 ........840 

Praim, Iomega, Rodime, 
Storage Dimensions Call 
BOARDS' 

Artis! XJl^tS _1795 

Boca VGA 640_130 

Geroa 53006400 -.Save 
Intel Ai»veboa/d+ — 392 
Intel Inboard 386 PC _61S 

IMieus 112B-L.1'899 

Orchid Pie Design.. 295 

STB VGA EM 512K 358 
Tecmar VGA/AO.™. 429 
Video 7 V RAM 459 
ATI. Alloy, Artist, Number 
Nine.& Renaissance GRX 


COMPUTERS 

ALH____Call 


AIJDS.. . 

_ Save 

AST..._ 

_Call 

Compaq 

....Call 

Everex _ 

..Save 

Laser Computers... 

.. Save 

Mitsubishi___ 

....Call 

Nec ... 

.....Call 

Packard Bell ... 

, Save 

Sharp___......... 

....Call 

Samsung AT.. 

.870 

Samsung 386.. 

...2200 

Toshiba T120QBH _ 

... 2045 

Toshiba T160Q.. 

...3385 

Toshiba T3100E. 

...2060 

Toshiba T52CO. 

...5215 

Wyse 3215-01 _ 

_Call 

Wyse 3225411 _ 

_ Call 

Zenith Supefsports.. 

..Save 

Zenifli 3B6/33Mhz.... 

.. Save 

Other Models. 

.... Call 

CHIPS 


Intel 60287-8 

.205 

Wei 60287-10 _ 

—230 

Intel 60387-16._ 

— 345 

Intel 80387-20 _ 

— 4t5 

Intel 60387-25 . 

™ 520 

Intel 80387-33._ 

— Call 

Intel 80387-SX .. 

-Call 

All Other Chips .. 

__ Call 



MONITORS 

Amdek 732 VGA_ 3991 

Amdek 1280 w/card.... 649 1 

AST Turbovis-ion_1645 1 

Goldstar 14" EGA_345 1 

Goldstar 14 1 VGA....,360 1 

Hitachi 20 Multi _2045 1 

fmiek Multiscan..425 1 

Magnovox 14' VGA ....3951 

Mitsubishi 1361A. _53ol 

Mitsubishi 3905..1729 1 

Mitsubishi HL 6606... 129S I 
Mitsubishi HL 6935._ 2130 1 

Nanao 9070S......995 1 

NEC Multisync +..858 1 

NEC Muhisync 2A. 4891 

NEC Multisync 2D. 6291 

NEC Multisync 4D.._ 1209 1 
NEC Multisync SD — 2500 1 
NEC Multisync XL..... 1949 1 

PGS Ultra 16...905 1 

PGSUHraSynch_ Sisl 

Phillips __Call I 

Qume 203 _-350 1 

Qume POT—--400 1 

Samsung 14' EGA375 1 
Samsung 14' VGA —396 1 
Se*014*1024x768 ^.545 1 
Sigma Laser + T9 H 1695 1 

Sony- Call! 

TaxanlQGO Ullra ..2445 1 


DIGITIZERS 

I Calcomp 12x12 — .355 

| Calcomp 36x48 _ ~Call 

|flTCO 12x12 . . . 265 

I Hitachi _ ...Call 

Kurta 12x12 _ 285 

Kuria IS 12x17 _ 490 

I Numonics ......._ Save 

I Scripiel.. _ Call 

I St&ko __ Call 

I Summa 12 x 12 + — 345 

I Summa 12x18.575 

1 Other sizes are available. 

Can for cement pricing! 
SCANNERS 
ICalera TrueScan E...-289 

[Complete PC - Calf 

| Dataoopy 730 _ 1099 

[ Datacopy 730GS- — B19 

1 Datacopy 830 .. ..1695 

Dest PC Scan 1000-869 
best PC Scan 1020 ...1245 
best PC Scan 2000 - 665 
best PC Scan 2020 ..999 
I DF1 Handy Scanner 209 
I HP Scanjel Plus —. Call 
I Logitec _^ w .._._.,Cail 
I Panasonic RS505 ...9 9 9 

I Panasorac R5506 1275 

PGS LS300 w/pairit—740 
I PGS LS300 w/OGH.... 965 


Vddi L'ss: <'miipufciu* Inlmiatiuiia] - 1 >47S. 48lli Strul - 1117, lit? pi 114,1 nn|x\ \Z W52HI l S V, Order lines open: \lnn,- trt*7uin ■ I pm. Prices reflect I ,S, current s 
ensh fliscoimts iind are subject tuchungt' uilhmil rudiee. YV« do not guarantee compulibilih nor do we recommend. Please UAIX or FAX before ordering* Major 
credit cards are aeeepled t add I. All products carry mamilaetiirtT’s \\ arrant? onlj. We do not honor rebates, extended guarantees or promotional programs. 


WHAT'S NEW 


INTERNATIONAL 


The Newest Version 
of InstaPlan 

I nst a Plan 5000 is the latest 
member of the InstaPlan 
family of project manage¬ 
ment software. It is file- and 
function-compatible with 
InstaPlan 2 {see September 
1989 What’s New Interna¬ 
tional, page 80IS-62) and con¬ 
tains a Tracker option for re¬ 
cording actuals on your plans, 
a Notepad option for append¬ 
ing information to any activity 
or resource at any stage in 
your projects, and a Classic 
PERT option for printing 
PERT charts. 

New features include sin¬ 
gle-keystroke consolidation 
with full retention of re¬ 
source detail, no requirement 
for concurrent updating of 
source files, and full error re¬ 


porting, The new version 
also supports EMS, taking the 
maximum plan size from 
around 500 activities to more 
than 10,000 act i v it ies. 

InstaPlan 5000 T s Multifile 
Append facility can gather in¬ 
dividual project plans and 
consolidate them for depart¬ 
mental or even company- 
wide review. It can collapse 
and expand groups of activi¬ 
ties, making it easier to work 
with large plans because you 
can retain the detail on the area 
you are working on while 
viewing the rest of your plan in 
summary form. 

The package also stores re¬ 
source details, so you can re¬ 
view ail the parts of a project 
and recognize and resolve 
staffing conflicts and project 


priorities before they become 
crises. 

You apply the Resource 
Group Leveling feature to 
groups of resources to elimi¬ 
nate overloads, the Priority 
Leveling feature to multi¬ 
project plans, and the Local¬ 
ized Leveling feature to indi¬ 
vidual projects within a multi- 
project plan. With the Adjust 
Loading feature, you can delay 
resource commitments to 
low - pr iority projects, a 1 low i ng 
high-priority projects to pro¬ 
ceed, The Locate Overload fa¬ 
cility lets you quickly scan 
future periods for a resource 
and identify any overloads. 

With InstaPlan*s Focus, 
Expansion, and Hide facilities, 
you can select activities and 
resource columns from the In¬ 
staPlan spreadsheet that you 
want to export in Lotus 1-2-3 
or dBASE form to help you 
produce summary-level graphs 


and pie charts. 

InstaPlan 5000 requires an 
IBM XT with 640K bytes of 
RAM, DOS 2.1, and 3 MB 
of hard disk space. The pack¬ 
age supports up to 8 MB of 
EMS memory. It will run on 
networks using network 
shells like Novell NetWare, 
provided there is sufficient 
low-level DOS memory avail¬ 
able to load InstaPlan (500K 
bytes) and the terminal has 
EMS memory. 

Price: £499. 

Contact: Deepak Sareen As¬ 
sociates, 28 Preston Rd., 
Wembley HA9 8JY, UK, 44- 
1 -904-08IL 

Inquiry 911. 

continued 
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Btrieve 
Btrieve v5 
Btrieve/Network 
XQL 

Xtrieve Plus 


OS/2 
MS-BOS 
MS-DOS 
OS/2,PC-DOS 
OS/2,PC-DOS 


C/Database T' Ichest see PC-DOS 
CBTREE (source any C) 

C-Index/Plus (source any C) 

C-ISAM (L,M$) MS-DOS 

C-tree (source any C) 

Essential Btree (s'ce) PC-DOS 
R-tree MS-DOS 

db-VISTA III s'gle user PC-DOS 
db-fluery v2 s'gle user PC-DOS 
Lattice dBCIII (L,KS) MS-DOS 

Lattice dBCIIIf (L F MS) MS-DOS 

SftEcus StreetIsam (see any C) 
Virtual Memory File Man.PC-DOS 
Zortech Btzee/ISAM PC-DOS 

GRAPHICS 

Enhanced Graphics Tlkt PC-DOS 
Essential Graphics v3 PC-DOS 
GFX Graphics PC-DOS 

Graphic v5 (CI,L,DS,MS) PC-DOS 
Graphics Menu (MSC,tC) PC-DOS 
GSS Kernel system OS2,PC-DOS 
GSS Graph Dev T' Kit OS2,PC-DOS 
GSS Graphic Plotting 3 ysPC-DOS 
HALO '88 (MSC5, LAT,TC) PC-DOS 
HGraph (MSC) PC-DOS 

ingraf (MSC) PC-DOS 

MetSWINDQW (Cl,L,MS r T) PC-DOS 
MetaWINDOW/Plus PC-DOS 

Me taWlNDOW/Premium PC-DOS 

TurboWINDOW/C (Turbo) PC-DOS 
QuickWINDOW/C (0C> PC-DOS 

SCREEN t WINDOWS 

Vitamin C (MS5.1) 0S/2&PC-D0S 

Power Screen (MSfiTC) PC-DOS 
Blaise view Mngr.(s'ce) PC-DOS 
Lattice Curses 
Entelekon Windows (s r ce) 

Multi-win dows (MS,L) 

Panel Plus II (source) 

Vitamin C (source) 

Vermont Views (MSC r TC) 

Greenleaf Datawindow 
Greenleaf Makeform 
C-Scape(+s'cefiLookfiFeel)PC-DOS 
Zortech Windows(ZC++ZC3)PC-DOS 
Curses/PC w. s'ce PC-DOS 

ASSEMBLERS] 

mtmam 


£400 
£17 0 
£400 
£540 
£400 
£ 39 
£135 
£175 
£220 
£230 
£120 
£170 
£575 
£575 
£165 
£385 
£ 80 
£ 80 
£ 75 


PC-DOS 

PC-DOS 

PC-DOS 

PC-DOS 

PC-DOS 

PC-DOS 

PC-DOS 

PC-DOS 


MS Macro -88 vS.l OS/2&PC-DQS 
PharLap 38£ ASM.LINK MS-DOS £400 

PharLap 386 ASM/Linkloc MS-DOS £565 

PharLap 386/VMM MS-DOS £240 

Optasm MS-DOS £ 95 

Turbo Aasembler/DebuggerPC-DQS £105 
2500AD Z0O ASM CP/M-80 £ 70 

Dig,Res. RMAC CP/M-BO £180 

SLR Z80ASH CP/K-80 £ 40 

SLR Z80ASM-PLCS CP/M-80 £140 

SLR MAC CP/M-80 £ 40 

SLR MAC-PLUS CP/M-80 £140 

SLR 180 (Hitachi) CP/M-BO £ 40 

SLR 180-PLUS (Hitachi) CP/M-80 £140 

Not all assemblers are supplied with a linker. 
Check before ordering. 

PROLOG LANGUAGE 



Arlty Standard 

PC-DOS 

£ 79 

Arity Prolog Int. vS.l 

PC-DOS 

£225 

Arlty Int. & Comp. v5.1 

PC-DOS 

£495 

Flex Expert Dev Sys 

PC-DOS ; 

£1218 

LPA PROLOG Prof v3 

PC-DOS 

£755 

Micro-PROLOG v3.1 

MS-DOS 

£ 70 

Prolog -86 plua vl.0 

MS-DOS 

£195 

Prolog-2 Personal 

PC-DOS 

£145 

Prolog-2 ProgranH&er 

pc-nc-s 

£495 

Prolog-2 Professional 

PC-DOS 

£995 

Turbo-Prolog v2 

PC-DOS 

£ 79 

ADA Educ.Prolog 

MS-DOS 

£ 26 

ada F$ Prolog 

MS-DOS 

£ 45 

ADA VMI Prolog 

MS-DOS 

£ 70 

ADA VML Prolog 

MS-DOS 

£150 

Micro-Prolog v3 *1 

CP/M-S 6 

£ 70 

Micro-Prolog v3.1 

CP/M-80 

£ 70 

Prolog-1 v2.2 

CP/M-80 

£225 

LPA Mac Prolog v3 Apple 

Mac Pis 

£450 


GENERAL FUNCTIONS 

C+0 Class Lib (MS,TC) PC-DOS 
C+0 cits Lb (MS)WINDQWS & PC-DOS 
C/Utilities T'cheat ace PC-DOS 
COL S'ce PC-DOS 

C-Worthy Int.Lib (L,MS) MS-DOS 
Code Runner PC-DOS 

D-Tree (Source) PC-DOS 

Greenleaf Functions s'cePC-DQS 
G'leaf Super Functions PC-DOS 
G r leaf Busineaa Mathlib PC-DOS 
Smorgasbord C-food PC-DOS 

C Tools Plus/6.0 (MS) PC-DOS 
Power Search PC-DOS 

Turbo C Tools v2 PC-DOS 

Essential C Utils s'ce PC-DOS 
Entelekon Funct(source) PC-DOS 
Pto—C & Workbench PC-DOS 

Resident-C (MS,L) (s'ce) PC-DOS 
The Heap Expander(MSfiTC)PC-DOS 
Zortech Supertext PC-DOS 

COMM5 LIBRARIES 

C Asynch Manager V3s'ce PC-DOS 
Essentia1 Comma(L r MS,T} PC-DOS 
Greenleaf Cotasss (source) PC-DOS 
Multi Comma (L,MS} PC-DOS 

Silvercomm C Aaynch PC-DOS 

Zortech Conans (QCfiTC) PC-DOS 
Zortech CoranS(ZC++SZC3) PC-DOS 

SCIENTIFIC LIBRARIES 

wiley Scientif.Lib.v2 ANY C 
Mathpak 87 (L,MS) MS-DOS 

PROGRAMMERS UTILITIES 

PC-Lint OS/2,MS-DOS 

C-Documentor PC-DOS 

C-Scan PC-DOS 

Clear* for C PC-DOS 

Lattice Comp Companion MS-DOS 

REAL-TIME & MULT I - TASKING 


£155 
£155 
£ 39 
£270 
£175 
£185 
£345 
£185 
£135 
£180 
£ 85 
£105 
£105 
£105 
£145 
£105 
£358 
£145 
£ 65 
£ 39 


£135 
£195 
£135 
£165 
£145 
£ 85 
£ 65 


£155 
£ 35 


£ 85 
£195 
£195 
£165 
£ 65 


Concurrent C (PC/MPX)seeMS 
Multi C (L,M£,CI,TC) PC’ 
Op.Sys.T'box (MS) s'ce PC 
Timealicer v3.01 (L) PC- 
Timealicer v 5 (MS) PC- 

Over-C (L, MS) PC- 


TOOLS 

DOS £ 60 
■DOS £165 
DOS £ 65 
DOS £175 
DOS £175 
DOS £225 


We can copy Pies to and from GOO disk 
formats Including CP/M, CP/M-66, MS- DOS, 
PC*DOS, ISIS, APPLE, SIRIUS, BBC, TORCH, 
APRICOT, HP-150, TRSDOS, DEC HT-11, 

IBM BEF, ATARI ST, AMSTRAD, MACINTOSH. 

Our charge Is El0,00 + disk + VAT with discounts 
on small quantities and disks are normally 
despatched within 24hrs of receipt. 

For more In formal Ion call us. 


PRICES & DELIVERY J 

Prices do nol Include VAT or other local taxes 
but do Include delivery In UK and Europe. 
Please check prices at time of order, ads are 
prepared some weeks before publication. 

This page lists some of our products. 

Call us fora complete pricelist. 

Order by phone with your credit card. 

PROGRAMMING TOOLsTII 


Ada Compilers 

Algol Compilers 

Assemblers & Libs 

AWK 

Basic Compilers 

Basse Interprets 

Basic Utilities 

Basic Libraries 

BCPL Compilers 

C Compilers 

C Interpreters 

C Libraries 

C Utilities 

Cobol Compilers 

Com ms. Libraries 

Cross Assemblers 

Database Libs. 

Debuggers 

Dis-assemblers 

Editors 

Engineers Libs. 

Expert Systems 

Forth 

Fortran Compilers 

Fortran Libraries 

Graphics Libraries 

Icon 

Linkers'Locators 

Lisp 

Modula-2 

Nial Interpreters 

OPSS 

Pascal Compilers 

Pascal Libraries 

Prolog 

Rexx 

Rise 

Screen Libraries 

Smalltalk 

SnoboI 


We slock many Hems for which there Is no 
space in these advertisements. 


THE C LANGUAGE 


High C VI.6 has been considerably Improved, wfth better 
Microsoft C compatibility, and new documentation 


C COMPILERS 


Avocet C 

Aztec C 86 Professional 
Aztec CS 6 Developer 
Aztec C95 Commercial 
Cl CSS Plus vl.3 
ECQ-C 88 V4,0 
HIGH C (Metaware) vl.G 
HIGH C 386 vl .6 
Hi-Tech C 


PC-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
MS-DOS 
PL3 86 S MS-DOS 
MS-DOS 


£210 

£128 

£175 

£290 


Artec C65 VI.05 
Aztec C65 V3.28 
Aztec C 6 BK MPW C 
Artec C 68 K C 


Apple DOS £288 
Apple PRO-DOS £245 
MACINTOSH £110 
MACINTOSH £ 75 


Lattice C v 6 OS/2SMS-DOS 
Mark Williams LETS C v4 MS-DOS 
Microsoft C v5.i OS/26PC-DOS 


PC-DOS 

PC-DOS 

MS-DOS 

PC-DOS 

PC-DOS 


Microsoft QuickC v2 
M'aoft OuickC/Quickasm 
MIX C 

MIX Power C 6 lib s'ce 
Turbo C v2 
Turbo C Professional v2 MS-DOS 
Topspeed C for OS/2 OS/2 

Topspeed C (stdj PC-DOS 

Topspeed C Professional PC-DOS 
Watcom Express C v7 PC-DOS 

Watcom v7 opt comp + tlsPC-DOS 
watcom C/386 PL386£M$-DOS 

Zortech C v3 PC-DOS 

Zortech C++ v2 PC-DOS 

Z'tech C++ v2 Developer PC-DOS 
Aztec C 86 Developer CP/M-B 6 

Aztec C 86 Personal CF/M -86 

Hi-Tech C CP/M-B 6 

Lattice C CDOS 

HIGH C (Metaware) 

Avocat C 

Aztec C Personal 1.06D 
Azteq Commercial 1.0GD 
Eco-C w. Lib s'ce 280 + 

Hi-Tech C Z60 + 

Mix C ZB0 + 

Toolworks C/80 v3.1 


£298 

£70 

Aztec C 68 K/AM 

Developer 

AMIGA 

£175 

£428 

Aztec CE 8 K/AM 

Prof'anl 

AMIGA 

£128 

£635 

Aztec C 68 K/ST 

Developer 

ATARI 

£175 

£135 

Aztec C 68 K/ST 

Prof'enl 

ATARI 

£128 

£175 

Hi-Tech C 


ATARI 

£ 99 

£ 68 

Lattice c 


ATARI 

£ 85 

£258 

Mark Williams 

C v2 

ATARI 

£118 

£ 60 

Laser C 


ATARI 

£135 

£105 

Proapero C 


ATARI 

£105 


£ 20 
£ 29 
£ 79 
£168 
£335 
£135 
£270 
£ 65 
£250 
£625 
£ 45 
£128 
£270 
£245 
£148 
£135 
£395 

Flea OS 286 £420 
CP/M-80 £210 
CP/M-80 £120 
CP/M-00 £200 
CP/M-BO £ 60 
CP/M-80 £ 99 
CP/M-80 £ 35 
CP/M-80 £ 45 


C CROSS COMPILERS 

We supply 2500AD, Avocet, Aztec, Lattice, IAR and 
Hi-Tech Cross Compilers hosted on MS-DOS and 
targeted on ZBO,6502, 6801, 68HG11, 6301,6009, 
7011,8051,8096, 68000 A 68020. Please call for 
Information or advice. 


Instant C/16M supports large programs 
on 286/366 machlnes- 


C-terp V3.0X 

PC-DOS 

£165 

Interactive C 

PC-DOS 

£195 

introducing C 

PC-DOS 

£ 85 

Living C Plus 

PC-DOS 

£135 

Inatant-C v3 

PC-DOS 

£388 

Instant-C/16M 

PC-DOS 

£680 

RUN/C Professional 

MS-DOS 

£118 


ADA COMPILERS 

The new Ada Student Is an affordable way 
to learn this Important language. 


Ada Student 
Janus/Ada compiler 
IntegrAda 


PC-DOS £ 75 

PC-DOS £ 355 
PC-DOS £ 645 


GREY MATTER GREY MATTER GREY MATTER 


2 Prigg Meadow, Ashburton, Devon TQ13 7DF 

TEL. {03641 53499 


2 Prigg Meadow: Ashburton, Devon TQ13 7DF 

TEL. (0364} 53499 


JL 


2 Prigg Meadow, Ashburton, Devon TQ13 7DF 

TEL . (0364) 53499 















































WHAT'S NEW 


INTERNATIONAL 



You can store up to 60 MB of data on a quarter-inch cartridge 
with the Retriever/60 and Retriever/60E tape backup systems , 


Tape Backup 
Systems for the 
IBM PC 

T he Retriever/60 and Re¬ 
trieve r/60E are the latest 
models in Alloy Computer 
Products' Retriever range of 
tape backup systems. Both 
systems provide up to 60 MB 
of data storage on a quarter- 
i neh ca r t ridge, ut i l izi ng t he 
QIC-40 standard error-cor¬ 
recting tape system. 

The systems offer Error 
Correction Code, assuring 
data retrieval from old and 
worn tapes. Other features in¬ 
clude file-oriented backup, 
DOS and Novell NetWare sup¬ 
port, Alloy's own 386/ 
MultiWare system support, 
and a scheduling utility for 
unattended single-user, multi¬ 
user, or network backup. 

The Retriever/60 is an in¬ 
ternal tape backup system de¬ 
signed for use with the IBM 
AT. It is compatible with most 
built-in floppy disk drive 
controllers and comes as a 5 l A- 
inch half-height unit. 

You can mount the Re- 
trie ver/60E external tape drive 
horizontally or vertically. It 


derives its power from the host 
computer via a tape control¬ 
ler adapter board, which is 
compatible with the IBM PC, 
XT, AT, and PS/2 Model 30. 
The company also offers op¬ 
tional controller cards that are 
compatible with the other 
IBM PS/2 models. 

The Retriever range in¬ 
cludes the Tape System/2 in¬ 
ternal backup system, which 
has been upgraded to 60 MB 
and is compatible with the 
IBM PS/2 Models 30, 50, 60, 
70, and 80, The range also 
includes the Retriever/120, a 
120-MB external tape system 
that is ideal for unattended 


backup of LANs or multiuser 
system file servers. 

AH the Retriever tape 
drives include Alloy's ResQ 
and ResQNET software. 
ResQ lets you automatically 
back up and restore all files, 
disks, tagged files, or speci¬ 
fied filenames and file 
groups; display a directory of 
files; erase or retain a tape; 
show vital tape statistics; or 
build an AUTOEXEC file. 
ResQNET allows backup on 
active Novell NetWare net¬ 
works and preserves NetWare 
data security structures. 
Price: £345 for the Retriev¬ 
er/60; £595 for the 


Retriever/6GE. 

Contact: Alloy Computer 
Products (Europe) Ltd,, Hurst- 
leigh. Coronation Rd>, As¬ 
cot, Berkshire SL5 9EY, UK, 
44-990-872979. 

Inquiry 913, 


Speed Up Sun386i 
Workstations 

W ould you like to in¬ 
crease the performance 
of your $un386i workstation 
from between 2 x h to four 
limes? Now you can with a 
new Intel i486 CPU upgrade 
board from Sun Micro¬ 
systems, 

The upgrade board fea¬ 
tures a 25-MHz CPU rated at 
12 MIPS, an i486 chip, and 
enhanced I/O components. 

The upgrade entails no modi¬ 
fication of your workstation 
other than swapping its 386 
CPU board. 

Price: £3950. 

Contact: Sun Microsystems 
Ltd., Sun House, 31-41 Pem¬ 
broke Broadway, Camberley, 
Surrey GU15 3XD, UK, 44- 
276-62 111, 

Inquiry 908. 

continued 



LOGITECH MULTISCOPE" DEBUGGER 


MultiScqpe™ - The Multiple Language Debugger by LOGITECH 

Use MultiScope to debug the mast commonly used OS/2 languages: 

IBM C/2, Pascai/2, MacroAssembler/2 
Microsoft C, Pascal, MacroAssembler 
LOGITECH Modula-2 OS/2 

Highlights 

Pun - time and post - mortem debugging, resident or cross 
User Interbce: OS/2 text ■ mode or Presentation Alanager mode 

13 different views into your program: source, data, assembly, register , //ire ad, colt, memory... 
Graphical data representation 
Breakpoints and Watchpoints 

Please ask for our detailed documentation and your nearest dealer. 

Dealer inquiries welcome . 

DOS and Windows version coming soon l 


Official LOGITECH Modula-2 Master - Distributor M Europe: 

mm 

TERRA Dotentechnik Bahnhofstrasse 33 

CH - 8703 Erfenbgch Switzerland 

fel ++41-1-910 35 55 Fax ++41-1 9W 19 92 
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If your software 
reads like an open 
book...— — 


shut it. 


Here's a simple fact. 

Everytime someone pirates your software 
you lose money. 

Every year software publishers lose 
hundreds of millions of pounds in this way. 

Then there are the problems of undetectable 
overseas piracy and the impossibility of taking 
legal action. 

You can stop it happening to you by using 
the Software Key. As a micro-processor based, 
electronic device, it works by generating two 
random number sequences that don't repeat 
themselves for about 1.2 million years! 

You can use these sequences to encrypt your 
programs, making it almost impossible for the 
pirate to pirate. 

What p s more, you can use the Software Key 
to encrypt data before disk storage, and before 
transmission down a dataline. It's also trans¬ 
parent, easily removable and portable. 

If you're a bonafide software house and 
would like to see how the Software Key works, 
we can send you a sample pack for evaluation 
purposes. 

Simply clip your business card or letterhead 
to the coupon stating your machine type and 
send it to: 

Bristol Software Factory Ltd, 2 Southfield Road, 
Westbury-on -Trym r Bristol BS9 3BH, ENGLAND, 

Or call Bristol (0272) 629790. Telex 94016310 
(BSFL G) ELECTRONIC MAIL TGOLD 76:TWB010. 


S-O-FTWARE 
-KEY- 


HOW TO PUT YOUR 
PROFITS UNDER LOCK 
AND SOFTWARE KEY 




BY 

BRISTOL 

SOFTWARE 

FACTORY 





H"would like to know more about how to put my profits under lock and”^ 
SOFTWARE KEY. 


Name _ 


-Position. 


Company - 
Address 


lT 1 : 


- Machine Type. 


BY 5/90 
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WHAT’S NEW 


A Window-Based 
Debugger for Parallel 
Programming 

3 L designed Tbug, its 
wi ndo w-based i nte ract i ve 
debugger, to help parallel 
programmers observe and con¬ 
trol the execution of their 
programs and thereby acceler¬ 
ate the debugging process. 

The product’s windowing 
environment lets you interact 
with concurrently executing 
tasks at the source level. You 
can freely run each task or 
dynamically created parallel 
execution thread in the sys¬ 
tem, single-stepped or hailed at 
breakpoints. If you need ac¬ 
cess below the source level, 
Tbug also provides control 
down to the assembly language 
and register level. 

You can examine memory 
values and change them using 
symbolic names or absolute 
addresses, and the software 
memory protection function 
catches tasks that attempt to 
overwrite code, modify an¬ 
other task's data, or access 
nonexistent memory, 

Tbug requires an IBM PC 
with a BO04 transputer and 
DOS 3.0. Although Tbug is 
primarily aimed at Parallel C 
2.1, you can use it with pre¬ 
vious versions of Parallel C, as 
well as with Parallel FOR¬ 
TRAN and Parallel Pascal. 
Price: £220. 

Contact: 3L Ltd,, Peel 
House, Lady well, Livingston 
EH54 6AG, UK, 44-506-41- 
59-59. 

Inquiry 910, 


Do-It-Yourself 

CD-ROMs 

P erga mon Compact Solu¬ 
tion offers CD Kreator, a 
CD-ROM toolkit that helps 
organizations construct their 
own CD-ROM publications 
for distribution in-house on 


INTERNATIONAL 
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Thug helps parallel programmers observe and control 
the execution of their programs and thereby accelerate 
the debugging process. 


compact disks. 

The kit supports a subset 
of the Standard Generalized 
Mark u p L a ngu age, wh ic h 
you use to place tags in the text 
to define data elements, such 
as titles, text, notes, bibliogra¬ 
phies, references, citations, 
and document outlines. You 
then use CD Kreator’s input 
filter software to process the 
SGML-coded text. The kit 
also provides indexing pro¬ 
grams that support full-text 
searching, retrieval by specific 
data elements, and hypertext 
links. 

The package includes two 
versions of the Knowledge Re¬ 
trieval System, a CD-ROM 
search-and-retrieval software 
system: Text KRS handles 
text-only databases, and 
Graphic KRS handles text 
and graphics. You also gel sev¬ 
eral tools that help you cus¬ 
tomize their user interfaces: 
RSC2 lets you modify the 
user interface and configure 
the resource files; KRS Pref¬ 
erence File lets you establish 
and save preferences and 
database parameters; and 
GEMPaint, GEMDraw, and 
GEMScan let you create title 
screens. 

CD Kreator runs on the 


Macintosh with Finder 5.0 and 
on the IBM AT with 640K 
bytes of RAM, DOS 3.2, and 
1 MB of EMS memory. Both 
versions require a 40-MB hard 
disk drive. The company also 
recommends a nine-track tape 
drive and a dedicated CD- 
ROM formatting and simula¬ 
tion system that includes disk 
storage and a tape drive. 

Price: £9950. 

Contact: Pergamon Compact 
Solution, Irwin House, 118 
Southwark St., London SEI 
0SW, UK, 44-1-928-1404, 

Inquiry 902, 


Portable User- 

Interface 

Development 

W ith Interacted you can 
create an interface with 
presentation graphics and 
point-and-shoot menus that is 
truly portable, according to 
Polyhedron Software. I nter- 
acier is a FORTRAN 77 user 
interface development system 
with some 250 text and 
graphics screen-handling 
routines. 

Graphics features include 
a set of graphics primitives in¬ 
cluding input from a mouse 
or keyboard; Hershey fonts; 
Hewlett-Packard Graphics 


Language plotter output/ 
replay; presentation graphics 
routines for bar charts; three- 
dimensional function plots; a 
user-defined coordinate sys¬ 
tem; user-definable character 
sets and symbols; color, line 
style, palette, and plot-mode 
selection; and bit-block move 
and copy. 

Text features include win¬ 
dow management, point-and- 
shoot menus, and input 
boxes, all with pop-up fea¬ 
tures, even on serial termi¬ 
nals. You can switch applica¬ 
tions freely between text and 
graphics modes. Other fea¬ 
tures include single-key input 
with device-independent key¬ 
pad; cursor and function key 
detection; fixed-field string 
and numeric input with field 
editing; redefinable input con¬ 
trol keys; character-level 
graphics for frames and dia¬ 
grams in nongraphical screen 
modes; cursor control; attri¬ 
bute control; selective screen 
area clearing; and text and nu¬ 
meric field output. 

The operating-system in¬ 
terface gives you directory 
lists, command-line execu¬ 
tion, program chaining, oper¬ 
ating-system variables, and 
command execution. 

You can port software you 
have written with Interacter 
among Unix workstations, 

VAX or Prime minicomputers, 
IBM PCs, and the Acorn Ar¬ 
chimedes, according to the 
company. 

Price: £99 to £595 for the 
small systems version; £1000 
to £4000 for the workstation 
and multiuser versions. 
Contact: Polyhedron Soft¬ 
ware Ltd., Magdalen House, 

98 Abingdon Rd., Standlake, 
Witney, Oxfordshire OX8 
7RN, UK, 44-865-300-579, 
Inquiry 93L 

continued 
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SIEMENS 



Communication 

unites. 

The Siemens PC. 


Information exchange is enor¬ 
mously important for living to¬ 
gether. The same applies to 
data exchange in a company. 
And because this communi¬ 
cation is so important, atl 
Siemens PCs can be linked 
with ComfoNet to form a 
powerful standardized net¬ 
work, even with equipment 
from other manufacturers. 

All Siemens PCs can be con¬ 
nected individually or via the 
network to current or future- 
proof public communications 


services, or to mainframe 
computers. 

Outstanding communications 
facilities are only one part of 
the Siemens PC concept 
Every element in this concept 
guarantees open communi¬ 
cations, future-proof techno¬ 
logy and user-friendly opera¬ 
tion. 

Get it right from 
the start. 

The Siemens PCs. 



r 

i 


LJ Yes, I'm interested in 
the Siemens PC. 


BY 


i Also, please send me 
I Information on: 




Fax- 

machines 


Sn 


Scanners 



Tele¬ 

printers 



n re 

I—I training 


Send coupon to: Siemens AG 
Infoservice PE M6/Z464 
R O. Box 2348, D-8510 Furth, 
West-Germany 




































WHAT'S NEW 


QUALITY EQUALS PERFORMANCE 



* 1^4 

IS TOP PERFORMANCE 

your goal ? Do you wont to 
provide top service to your 
customers? Then why don't 
you rely on a superior PC-outfit! 
A SONG CHEER body will meet 
your demand - certainly. 

SONG CHEER - the name of 
precision * Mini to Tower. 

Major dealers and wholesalers 
rely on SONG CHEER - do you? 
You'll win with SONG CHEER 
- BELIEVE IT! 



CHEER 


THE BODY FOR HIGHTECH COMPUTERS 



SONG CHEER PC-bodies 
available ex EEC stocks. 
Mail this coupon today 
for detailed information 


Vasco 


IMPORT 8. VERTRIEBS KG 
P.O Box 114$ ■ D 2806 Oylen/FRG 

T e I 0-42 07 / 8 18 Fax 0-42 07 / 46 23 


INTERN 


A Card for Digital 
Signal Processing 

Y ou can use the ATD-C25 
for applications such as 
math accelerators, speech 
processing, image reconstruc¬ 
tion and analysis, satellite 
communication, and radar 
and sonar analysis. 

The ATD-C25 is a signal 
processing and program devel¬ 
opment system on a single 
card for the IBM PC with an 
8- or 16-bit PC bus channel. 
The card includes an on-board 
10-MIPS TMS320C25 digi¬ 
tal signal processor (DSP) 
chip; a 256K-byte on-board 
data buffer (with zero-wait- 
state RAM), which you can 
address directly as program or 
data storage; a half-overflow 
detector for fast Fourier trans¬ 
forms (FFT); and 16 I/O ex¬ 
pansion ports. 

Included with the card is 
the DBG-C25, a debugger pro¬ 
gram for software develop¬ 
ment on the TMS320C25. The 
program supports single- 
step, breakpoint, and full- 
speed operation. It lets you 
examine registers and memory 
and modify them using a va¬ 
riety of formats. It also in¬ 
cludes a disassembler. The 
commands of the DBG-C25 
provide a real-time graphical 
display for showing DSP re¬ 
sults, The program could 
also convert the chip's object 
code to Intel hexadecimal 
format for EPROM or PROM 
programming, 

ATD-C25 supports the 
FFT spectrum-analysis pack¬ 
age, called ATD-FFT, which 
you can interface to BASIC, 
FORTRAN, Pascal, and C. 

Another software package, 
called the ATD-FID, consists 
of four interactive filter de¬ 
sign modules capable of per¬ 
forming functions such as 
designing finite-impulse re¬ 
sponse and infinite-impulse 
response digital filters and 
generating TMS320 assembly 


T I 0 N A L 


code by converting the ASCII 
file containing the filter co¬ 
efficients into fully com¬ 
mented assembly language 
code for all generations of the 
TMS320 family. 

Price: $ 1350 U.S, for the 
ATD-C25; $750 for the ATD- 
FFT; $1500 for the ATD- 
FID. 

Contact: ChiSoft Computer 
Institute, 9/7th Alley, Dong 
Shen Yuan* Wudaokou, Hai- 
dian District, Beijing, People's 
Republic of China, 886- 
2564527. 

Inquiry 927. 


A Japanese- 
Language Oracle 
for the Mac 

T he Japanese-language 
version of the Oracle 
DBMS for the Macintosh 
supports HyperCard Struc¬ 
tured Query Language inqui¬ 
ries and lets you generate I/O 
forms with HyperCard. Two 
versions are available: one 
where the database engine is 
local, and one for a network. 

The network version, 
which is currently under de¬ 
velopment, will allow you to 
place the database engine in 
mainframes or Unix ma¬ 
chines linked through datacom 
lines, letting the host handle 
the searches and updates and 
simply displaying the results 
on the Mac. 

Price: 98,000 yen. 

Contact: Ergonomics Soft¬ 
ware Products International 
Corp + (Ergosoft), Kiyou 
Building, Third Floor, 3-9-1 
Akasaka, Minato-ku, Tokyo 
107, Japan, 81-03-589-4951. 
Inquiry 952. 

continued 
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APPLICATION 

DEVELOPMENT 

ESIX System V 

Includes Software Development Extensions. 
UNIX Operating System, X Window Support, 
TCP/IP, Streams, and more. 

... list our price 

comp, unlmtd. ver.825,00 .. 739.00 

ESIX/NFS-386 ..,525,00 469,00 

I mteractive Architech™ Series 
Workstation Developer Edition 

includes everything you need, Xll dev, system, 
VP/ix dev. system, TCP/IP, NFS & Oper. system 

1-2 users..1995.00... 1596.00 

3+ users.2995.00. 2396.00 

Interactive Motif Development System 
.495.00 396.00 

XVT for X Windows - GSS 

A high-level C Library that provides a common 
programmer-interface across different 
graphical environments. 

ISC 386/ix.1495.00. 1349.00 

SCO Open Desktop 

single user version.995.00.. 786.00 


LANGUAGES 


LPI 

list 

our price 

C. 

...695.00 - 

.595,00 

COBOL. 

.1459.00... 

1270.00 

Pascal or Fortran ..... 

...995.00 

840.00 

CodeWateh DEBUG 

...795.00 ... 

.670.00 

Basmark Quick BASIC 386 


695 nfi 

.,619.00 

COBOL/2 - MicroFocus 



.3500.00... 

.2975.00 


Eiffel Basic System 

Object-oriented language for the construction 
of reusable and reliable software components 
.....495.00 ..419.00 


P R O G R A 


DATABASE 

DEVELOPMENT 

Oracle 

2-8 users list our price 

Oracle RDBMS. 3450.00 .2959.00 

SQL forms...1035.00. .859.00 

SQL plus.863.00. 715.00 

SQL ReportWriter.1035.00. 859.00 

available on ISO 386/ix. SCO Unix, AT&T 

db MAN V/386 - Verasoft 

386 Unix.995.00 775.00 

Foxbase+ 

SCO 386 Unix/Xenix ...995.00 .749.00 

Faircom Toolbox - Unix/Xnix 386 

Special Edition.695.00. 549.00 

Pro.Edit, w/source ....1095.00 ... .869.00 

Dataflex 

Unix/Xenix 386 .1500.00. 1200.00 


NETWORKING AND 
COMMUNICATION 

TERM - COMMUNICATION 


SOFTWARE 

list 

our price 

Unix/Xenix 386. 

.495.00 

395.00 

Blast II 

Unix .. 

......495.00 ,.„ 

.395.00 


UNIFAX - Unifax 
Comm u nications 

Send mail from desktop to Croup 3 Fax 
machines worldwide. 

SCO Unix. 386/ix . 695.00 . 539.00 

Racal interLan TCP/IP 

Unix/386.495.00 .Call 

WESTERN DIGITAL 

Ether Card Plus 16.495.00. 359.00 

Ether Card Plus ..395.00.... 289.00 


APPLICATION SOFTWARE 

20/20 Spreadsheet - 
Unix/Xenix386 list our price 

multi-user ... 1200,00 . 900,00 

available in French & German (dos vers, only) 

exclaim! QSP 


spreadsheet for X windows 



....695,00 ... 

.559.00 

Microsoft Word 5.0 


386 Xenix. 

„„ 995.00 ... 

.750.00 

WordPerfect 

5-user Unix/Xentx ... 

....995.00 ... 

.698.00 

Uniplex II Plus 

SCO Xenix 386. 

..1425.00... 

1198.00 


Prices subject to change. Prices in US dollars. 

Programmer's Odyssey 

specializes in the Unix operating 
environment, offering a complete 
line of language and development 
tools, database management sys¬ 
tems, and application software (this 
ad is only a partial list of our com¬ 
plete line). Our goal is to provide 
our customers with the tools equal 
to the multi-user, multi-tasking 
challenge of the 1990's. We offer: 

* Service to the International Mar¬ 
ket, shipping our products out daily. 

Our hours are Monday - Friday, 
4:00AM - 7:00PM NY time. 

Convenient payment with Master¬ 
Card, VISA, wire transfer, or letter 
of credit. 

Dealer Inquiries Welcome. 


M M E R S 


ODYSSEY 


© 


120 Hudson St., Northborough, MA 01532 USA phone: (508)393-5560 fax: (508)393-1456 telex: 430328 NEW AGE 








































































WHAT S NEW 


Let Your PC 
Communicate with 
Transputer Systems 

A rchipel offers three 
boards that let you con¬ 
nect machines such as IBM's 
XT and AT, Apollo’s DN 
3x00, 4x00, and 100x00, and 
Sun's 386i workstation to 
transputer systems. 

The Volvox-l/A incorpo¬ 
rates a T414, T425, T80Q, or 
T805 transputer; l p 2, 4, or 8 
MB of DRAM; a CO 12 Inmos- 
compatible interface for com¬ 
munication between the PC 
bus and the transputer; 

DMA; and interrupts support. 
The transputer links are RS- 
422-level and are available on 
internal or external connec¬ 
tors. The full configuration 
possibility of the board is 
provided through jumpers, and 
the board's communication 
rate is more than 4GQK bytes 
per second . 

The Volvox-l/AF adds a 
high-communication-rate in¬ 
terface between the PC bus 
and the transputer link that 
gives you a communication 
rate of more than 1 MBps. The 
price of this board is not yet 
available. 

With the Vo)vox-1/V, you 
can connect VMEbus-based 
machines running under 
Unix or OS-9 with transputer- 
based systems. The board in¬ 
corporates the same trans¬ 
puters, DRAM, CO12 inter¬ 
face, and interrupts support as 
the Volvox-l/A, but the 
transputer’s links are buffered 
through R5-422 differential 
drivers and are available only 
on external connectors. 

You can control up to four 
autonomous subsystems by the 
transputer or the VMEbus. 

In addition, the Volvox-l/V 
can be a master or slave of 
the VMEbus. Two communi¬ 
cation modes are available: 

One uses the CO 12 link adapt¬ 
er, and the other uses an 
original implementation of a 


INTERNATIONAL 



You can connect machines such as IBM’s XT and AT , Apollo 'j 
DN 3x00, 4x00 , and 100x00, and Sun *s 386i workstat ion to 
transputer systems with the Volvox-l/A. 


shared memory between the 
transputer and the VMEbus. 
The second mode offers a 
data or code transmission rate 
of 5.6 MBps at the applica¬ 
tion level . 

You can program the Vol- 
vox systems in Occam, Paral¬ 
lel C, Parallel FORTRAN, 
and Parallel Pascal. The Vol- 
vox-Par tool offers easy inte¬ 
gration of existing software in 
standard hardware and soft¬ 
ware e nv i ronme nts. 

Price: 18,140 French francs 
for the Volvox-l/A; 32,910 FF 
for the Volvox-l/V. 

Contact: Archipel, P.A.E. 
du Levray, 4 route de Nanfray, 
Cran-Gevrier, 74000 An¬ 
necy, France, 33-50-69-20-58. 
Inquiry 939. 


A Fax Option for 
Dataflex Design’s 
V.22bis Modems 

D ataflex Design has 

added a fax/modem chip 
to its range of V.22bis 
modems that provides send- 
only fax capabilities. You can 
also retrofit the chip to exist¬ 
ing Dataflex modems with¬ 
out any loss of data communi¬ 
cations functionality. 

BitFax, the fax transmis¬ 
sion software, sends ASCII, 


TIFF, PCX, and IMG files 
directly from disk to a Group 3 
fax machine. The software’s 
auto-dial directory employs the 
standard dBASE III file for¬ 
mat, so you can use it to store 
other useful information on 
addressees; the directory /data¬ 
base is limited in size only by 
your machine’s storage capac¬ 
ity. You can also combine 
files for transmission. Other 
features include a disk-based 
report and status log, broad¬ 
cast functions, automatic re¬ 
dialing, and an automatic 
header line for your name 
and fax number. 

Dataflex Design is bun¬ 
dling TransSend DataLink, 
new multilingual communi¬ 
cations software based on Mes- 
s iter Soft ware’s T ran sSe nd 
Plus package, with its entire 
range of Hayes-compatible 
modems. The software is 
available in 10 European lan¬ 
guages and is suitable for vir¬ 
tually any asynchronous 
communications task. It em¬ 
ploys user-definable pop-up 
menus and automatically gen¬ 
erates script files by “learn¬ 
ing” complete sequences of 
keystrokes. Script files let 
you log onto services with min¬ 
imal effort and even permit 
automatic unattended 
operation. 

The software features 
MNP level 5 error detection 
and an efficient encryption 
facility to protect sensitive 
data. In addition, it fully 


supports most graphics stan¬ 
dards {even in videotex 
mode) and offers complete 
emulation for the more popu¬ 
lar terminals. 

TransSend DataLink also 
features a simulated LED 
display that appears on the 
status line at the bottom of the 
screen and indicates TXD, 
RXD, DCE, DCD, and so on. 
You also get multitasking 
under Microsoft Windows/386 
and DESQview; a DOS win¬ 
dow ; support for COM 1, 
COM2, COM3, and COM4; 
on-line text and command-line 
editing; and XMODEM, 
ZMODEM, Sliding Windows 
Kerin it, Kermit Server, CET 
software download, and pro¬ 
prietary file exchange 
protocols. 

Price: £349 for the Biscom 
modems with fax option; £10 
for TransSend DataLink for 
users of Dataflex Design 
modems. 

Contact: Dataflex Design 
Ltd., Merton Park House, 2 
Jubilee Way, South Wimble¬ 
don, London SW19 3XD, 

UK, 44-1-543-6417. 

Inquiry 9(16, 


Programming 
with Helios 

elios-Sun provides a 
software development 
system with the Helios paral- 
1 e l -progra m m i ng env i ron mem 
on Sun workstations with at¬ 
tached multiprocessor trans¬ 
puter systems. The system is 
a complete implementation of 
the Helios distributed operat¬ 
ing system, fully integrated 
into the Sun networking and 
windowing environment. 

You can run Helios over 
Ethernet networks from any 
workstation in a network of 
Suns, with Helios sessions ap¬ 
pearing in multiple SunView 

continued 
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Four reasons why 
1990will be the year 
of the workgroup. 
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Itls already happening. More and more companies are 
embracing the idea of team or "workgroup” computing. 
Where people working on the same projects have the abil¬ 
ity to exchange files, send electronic mail, share printers, 
and work together more effectively than even before. 

Reasons enough for workgroup computing. But 
now TOPS presents four more.. .a new line of powerful 
networking products that will change the way you com¬ 
municate from 1990 onward. 

The ideal workgroup network- 
just add people* 

With TOPS new Network Bundle for DOS and TOPS 
Network Bundle for Macintosh you 11 have the power to 
share files, printers, and other resources with one person, 
your group, your department, or your entire organisation. 

And best of all, both packages come bundled with 
the all new TOPS InBox, the powerful, yet easy-to-use 
electronic mail system. All, in one box. 

Complete mail in a box. 

On its own, electronic mail can be the key to a 


successful workgroup. And InBox provides fast, reliable, 
and easy-to-use electronic mail for up to 20 users. While 
InBox Plus delivers expandable communications for 
100 users per Message Center. 

In fact, used with other InBox Plus Message Centers, 
or UNIX Mail, MCI Mail, VMS, and other systems, InBox 
Plus can send messages anywhere in the world. 

TOPS Network Bundle for DOS, Network Bundle 
for Mac, InBox, and InBox Plus. Four great products. 

Four great reasons to make 1990 the year of the 
workgroup in your 
company And the 
best reasons of all 
to call TOPS today 


TOPS 


When you need connections. 


In the U.K., TOPS products are distributed by FrontLine 
(0256 463344), Go Mark(01-731 7930), andP&P 
(0706 217744). 


In Europe, call TOPS Europe: +44 276 51440. Outside Europe, call TOPS Inter¬ 
national: F 3 415-769'2449. In Canada, call 415-769-8700, ext 900. And in 
the LIS., call 1-800-445-TOPS. Copyright ©1989, Sun Microsystems, Inc, 























WHAT’S NEW 


INTERNATIONAL 


windows alongside other 
SunOS applications. In addi¬ 
tion, multiple users can share 
the transputer resources at¬ 
tached to the Sun network. 

The basic software system 
consists of Helios, the Helios 
C compiler, and utilities. Op¬ 
tions include FORTRAN 77, 
International Standards Or* 
ga ni zat ion Pasc a 1, Modu 1 a-2 1 
and a multiprocessor source- 
level debugger. Helios-Sun is 
available for Sun-3, Sun-4, 
and Sun386i workstations and 
supports most transputer 
boards for the Sun, including 
those from Inmos, Parsyiec, 
and Transtech. 

Distributed Software also 
offers the Helios PC Graphics 
Library, which you can use 
to develop parallel software on 
transputers that can use IBM 
PC graphics boards like CGA, 
EGA, and VGA. Helios pro¬ 


grams call a unique graphics 
library, which is compatible 
with the Microsoft C graphics 
library provided on IBM 
PCs. You can then display the 
program output on your PC 
graphics system. 

The Library is compatible 
with Microsoft C 5.0 graphics 
calls, so you can easily port 
applications you have written 
using Microsoft C to the 
transputer without having to 
change the graphical 
interface. 

The Helios PC Graphics 
Library comes with source 
code and documentation. 
Price: £1750 and up for 
Helios-Sun; £300 for the 
Helios PC Graphics Library. 
Contact: Distributed Soft¬ 
ware Ltd,, 670 Aztec West, 
Almondsbury, Bristol BS12 
4SD, UK, 44-454-612777, 
Inquiry 907. 


Fela’s Laser-plotter 
for Printed Circuit 
Board Makers 

T he HoloFlash Laserplot- 
ter gives small or medi¬ 
um-size manufacturers of 
printed circuit boards (PCBs) 
the highest standard of film 
production and quality in- 
house, according to Fela, 

When you use it with an IBM 
PC, XT, or AT, HoloFlash 
forms a stand-alone or network 
component for CAM sys¬ 
tems. 

The flatbed plotting sur¬ 
face measures 510 by 660 mm, 
and you can set the resolution 
at 12 microns (2000 dpi) or 6 
microns (4000 dpi). Regard¬ 
less of the complexity of the 
circuits, the plotting time for 
the entire surface is 4 minutes 


at 2000 dpi. 

The FlashCAM software is 
designed for high-precision 
PCB photoplotting. Its user- 
friendly menu system simpli¬ 
fies the input of CAD data 
and the processing of Gerber, 
Quest, Hewlett-Packard 
Graphics Language, and nu¬ 
merical control drill data. 

You get multilayer viewing 
(up to 35 layers) with indepen¬ 
dent data formats and aper¬ 
ture displays, WYSIWYG cus¬ 
tom apertures, design rule 
check, true rotation of asym¬ 
metrical pads, step and re¬ 
peat, and pattern generation 
for thieving and venting. 

Price: 210,000 Swiss francs. 
Contact: Fela Tec AG, Rue 
Marziano21, CH-1211 Gene¬ 
va, Switzerland, 41-22-43- 
85-53, 

Inquiry 945, 

continued 


WE LISTEN TO YOU! 



QUANSAN 
ALL-IN-ONE VGA 

DISKLESS PC 
LAN WORKSTATION 

We simply specialize in design 
and manufacture of PC LAN 
WORKSTATION. With 9 years 
expertise in PC and terminal. 

Quansan follows rules you desire. 



1) Response time: 24 hr$/FAX f 48 hrs/$ervkre. 

2) Strict quality management & 2-yr warranty. 

3) Flexible customer design/ prompt delivery. 

4) Long-term concentrations on R & D of LANs. 

5) Market differentiation; Unique/Best design. 

6) Cost down: To assist your competitiveness. 

7) Respect and listen to your market changes, 
3) Joint market effort as strategic partners. 


286UC a 386UC: 

1 80286 [12/16MHz NEAT) 8 80366SX, 1MB-8MB/SIMM, EMS. 

* ALL-IN-ONE on board, FQC/IDE/25/1P/PS2 mouse port/VGA [or MGR), with 
101 keyboard, Ethernet/Arcnet card. 

* BOW power supply. Low profile case HWD: 10x36 x 39cm. 

*0.5.: Novell Netware, 05/2 LAN Manager, MS*DOS, 05/2. 

* Supplied with a ‘ HIGH-RAM 1 utility to allow IPX/NETx/NETBlOS to be loaded 
in RAM above 840KB, 

* Full documentation, User Manual 8 Technical Manual. 




286VL A 386VL: 

" 80286 (12/16MHz NEAT) & S03&6SX. 
1MB-8MB/SIMM, EMS. 

* ALL-IN-ONE on board, FDC/IDE/2S/ 
1P/PS2 mouse porl/VGA (or MGR) 

'101 keyboard, Ethernet or Arcnet 
card, 40 W SPS 

* Low profile "5.9 k 32 x38cm" 

* O.S.: Same as Model 286LK. 

* With 'HIGH-RAM 11 utility. 

* Full documentations. 


Manufacturer & Ex porter 

QUANSAN COMPUTER, INC. 

1&-7 r D1N-FU ROAD, 0A-KUNG VILLAGE, LJNKQU 

QUANSAN 4 ™ ,NDLJSTRtAL mK kwe Shan, novum Taiwan, roc. 

TEL: 886-3 3284551 [R EP) FAX: 886 3*3284542 TUt: 16412 
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introducing a little 
something extra , 
The ACCENT SX 


key Multi-function Enhanced 
Keyboard and a Real Time 
Clock/Calendar, interface capa¬ 
bilities are limited only by your 
imagination and: 

2 RS-232C Serial Ports 
1 Parallel Printer Port 
1 16-bit AT Expansion Slot 
Universal Monitor Port 
And it all fits in a 376 x 345 x 
96mm case and weighs only 7 
KGS. 

The Accent SX from American 
Research Corporation - a little 
something extra that fits the 
biggest users and the smallest 
places. 


AMERICAN 

RESEARCH 

CORPORATION 


Time and Space- 


Accent on Power 

The Accent SX is small but 
only in stature. Performance- 
wise it makes a lot of conven¬ 
tional PCs seem like slow 
motion Behemoths, It's moti¬ 
vated by an 80386SX-16 CPU 
with a turbo page mode speed 


Few full size monitors offer a 
view as good as the Accent's 
Gas Plasma VGA screen which 
tilts 130 degrees to your most 
comfortable viewing angle. 
Along with standard features 
such as a 1,44MB internal 
Floppy Disk Drive, 80387-16 
Math Co-processor socket, 84+ 


the ARC Accent SX gives 
you more of both. 

Maybe you need 
more time at 
home away 
from the 
office but 
need access to 
a PC, Or, maybe the 
office is a small area in your 
home with no space for a con¬ 
ventional PC, 

The Accent SX is so easily 
portable. Just close it up and 
take it with you. You can set it 
on your lap and work comforta¬ 
bly in any room in your house. 
And you can powerfully auto¬ 
mate the home office in as little 
space as is required to open 
your brief case. 


up to 19.4MHz, It comes with 
an internal 40MB hard disk 
drive with an access time of 
28ms, It also has 1MB of RAM, 
expandable to 4MB, You could 
search for a long time and not 
find an application that will 
slow the Accent SX to less than 
light speed, 

A Herd of Features 


A Little 
Something 
Extra for 


Heavy 
Users 


Argentina 

1-459518 

Hong Kong 

3-7420007 

Peru 

14-419860 

Switzerland 

22-7825575 

Austria 

222-934212 

Hungary 

1-667688 

Philippines 

2-8189329 

Thailand 

2-4984552 

Bahrain 

973-531177 

Iceland 

1-687699 

Portugal 

1-577767 

Turkey 

901-1690230 

Bangladesh 

2-44179 

Italy 

2-2770232 

Saudi Arabia 

3-8265007 

United Arab Emirates 4-224261 

Belgium 

2-2418784 

Kuwait 

965-2421812 

Singapore 

65-2967211 

USA 

213-2650835 

Denmark 

42-951895 

Norway 

42-15500 

Spain 

1-3203470 

West Germany 

40-66051 

England 

1-6844144 

Pakistan 

21-521529 

Sri Lanka 

1-574980 

Yemen Arab Republic 

Finland 

52-609100 

Papua New Guinea 

675-257477 

Sweden 

46-31658551 


2-207721 













WINDOWS 


WHAT’S NEW 
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We are distributing 
and selling; Dyan- 
Comm P PubTeeh, 
Simple Win, FAXit, 
Pack Rat, dBFast/Win, Ob¬ 
ject Script and many more. 

GRapblcura 1 
necesse est 

Representatives and dealers & 
ar# sought. 

Software DMl, Sweden (HQ) 

Tel: (+46) 00*766 53 95 
Fa*: ( + 4B) 06 758 23 23 
Finland: Tel: (+358) 944 71351 
Fax: (+356} 944*71453 
—+——- - 
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SahoFax Card, SahoScanner 
RS 232/422/485 Converters 



Fax: All operations In 
background, no disruption 
of ongoing PC work. Edit 
text and graphics. $230 
(list, cost, FOB Taiwan. 

Scanners: Enhance image 
editing abilities: Create 
image database. 


Converters: 
RS422-RS232 $20 
RS422*RS4fl5 $45 
Disc, cost, FOB Taiwan 


Computer Division 

Saho Corp. 

Fax 886-2-596-4776 
7 Ft., #30, Chung Shan N. 
fid'., Sec. 3, Taipei, Taiwan 
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DRIVE KITS & SERVERS 

- MO VELL - UN IX - OS/2 

33 flavours custom configured with or 
without software 

- Also subsystems & do it yourself kits 
for AT 306 ft PS/2 

• Busmaster controllers ESDI & SCSI 
1:1 interleave 15 MB/s xfer 

• 380MB MAXTOR $1595 

• 760MB MAXTOR $2595 

• Tape subsystems up to 2.4 Gigabytes 

» Optical Drives_ 

3EST-USA 

(408) 737-3900 • FAX (408) 737-3910 


INTERNATIONAL 


Upcoming 
International Events 


INNC-90 

T he International Neural 
Network Conference will 
be held on July 9-13 at the 
Palais des Congres in Paris, 
France. The event will in¬ 
clude one day of tutorials de¬ 
signed to introduce the tech¬ 
niques, developments, and 
prospects of neural networks 
to nonspe da lists; four days of 
conferences chaired by 200 
of the world’s top scientists and 
industrialists in the field; an 
overview of commercial activi¬ 
ties in the U.S., Europe, and 
Asia; the presentation of prod¬ 
ucts and prototypes; and a fo¬ 
rum with workshop sessions. 
Contact: Nina Thdlier 
N.T.C., lNNC-90-Paris, 19, 
rue de la Tour, 75116 Paris, 
France, 33-1-45-25-65-65. 
Inquiry 957, 


ois 

international ’90 

E urope's leading informa¬ 
tion and image manage¬ 
ment conference and exhibi¬ 
tion, Optical Information 
Systems International *90, 
will be held July 17-19 at the 
Wembley Conference Centre 
in London. The range of topics 
to be covered includes docu¬ 
ment image processing, optical 
data storage, full text retriev¬ 
al, electronic document man¬ 
agement, CD-ROM publish¬ 
ing, drawing management, and 
micrographics systems. 

The event is designed to 
provide attendees with guid¬ 
ance in areas such as the for¬ 


mulation of an integrated 
information and records 
management strategy for an or¬ 
ganization or division, an 
analysis of the key business 
benefits that document 
image-processing and docu¬ 
ment management systems 
can deliver, first-hand ac¬ 
counts by users, a differenti¬ 
ation of the requirements 
placed on the technology by 
the major application areas, 
and a comparison of the dif¬ 
ferent approaches that suppli¬ 
ers are taking to solve docu¬ 
ment management, processing, 
and distribution problems. In 
addition, there will be an expo¬ 
sition of the significant new 
developments over the last 
year, an analysis of the key 
technical issues still facing the 
industry, and a review of the 
current position on standards. 
Contact: MecklerLtd., 
Grosvenor Gardens House, 
Grosvenor Gardens, London 
SWIW0BS, UK, 44-1-931- 
9985. 

Inquiry 958. 


lberamia-90 

T he second Ibero-Ameri¬ 
can Conference on Artifi¬ 
cial Intelligence is scheduled 
for July 9-13 in Mexico. 

The objective of the con¬ 
ference is to promote the inter¬ 
change of ideas among Iberi¬ 
an and Latin American 
researchers working in AI, 
while encouraging active par¬ 
ticipation from all sectors of 
the international AI 
community. 

Contact: lberamia-90, Attn: 
Srita, Ma. Antonieta Alvarez 
Perez, Apartado Postal 
70302, C.P. 04510, Mexico, 
D«K, 52-554-4723. 

Inquiry 959, 

continued 
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Take a Good Look 
at Aurora 


AURORA 316 


Aurora Makes Yo‘ur Day 

While the rest of the industry is offer¬ 
ing many choices among mediocre 
systems, Aurora is pioneering the 
field of advanced data processing 
devices. Our range of fully 
compatible, state-of-the-art products 
includes 286-12/16MHz and 
386-20/25/MHz systems; Laptops; 
PC's with CCFT LCD displays and 
VGA modes; multi-scan, VGA, 

8514A color monitors as well as 
excellent graphics cards. For example, 
we offer a VGA card and an IBM 
8514A compatible graphics card with a 
resolution of 1024 x768 with 
256 colors. All of our products pro¬ 
vide needed solutions for data pro¬ 
cessing and graphics. 


Top distributors are needed to grow 
with Aurora for profitable partner¬ 
ships. 








AURORA 

LP-160 

LAP-TOR, 


u r-i-L.L' ■_ t " ' J ' ' 1 '■ 1 


t:- 


AURORA 33MHZ 
CPU M/B 


AURORA 316 (386SX) PC System 
F. C. C. class A and B approval 


AURORA 
486-25 M/B 

AURORA 325 386-Z5MHZ 
CPU SYSTEM See us at . COMPUTEX 
TAIPEI ’90 
June 6-12, 1990 


We also provide 

*VGA card 8 bit/16 
*386 sx M/B 

*8514 A card and 8514 A monitor 
*386-20/25/23 M/B 
*MultiScan/VGA color monitor 
*Multi user card 
*286-12/XT Lap-Top 



OEM & DISTRIBUTORS WELCOME! 

AURORA TECHNOLOGY CORP. 



Wealsoft Computer Shewfoom JPM Computer Supplies Corp. 

1 Rochor Canal Road, Rm 304/307farina Bldg. r 282 VElO Grue Ext* 

* 05-14 Sim Lim Square, Singapore 0718, Makati,Melro Manilla Philippies 
Tei:3371414 Fax:33a7l9l Tel:8a0634/a71721 Fax:8717Z1 


7F,499,Chung Cheng Rd.,Shin Tien Taipei Hsien,Taiwan, 

R.OG. Tel:886-2-9120115/7,9106849,9166854. 

Fax;886-2-9112007 r Telex:33561 ATCTWN. 

IBM and PCars registered Trademarks of Ihe Irriernstlons] Business Machines Corp. 
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MAGAZINE 


aid 


The Windows 
Shopper’s Guide 

Focusing on 
the Windows 
market. The 
Windows 
Shopper's 
Guide is your 
choise if you 
are using MS- 
Windows. 

Representatives are sought in 

Norway, Denmark and Iceland* 


Software DMI, Box 39119, 
100 54 Stockholm, Sweden. 
Tel: (+46) OS-768 53 BS 
Fax: (+46) Qfl-75B23£3 
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3-YEAR GUARANTEE : DELIVERY FROM 
¥ 


IBM-PC BUS 

Input/Output Cards 

A range of PC and MCA bus cards designed 
and made in the UK to the 055730 quality standard 

DIF- 24 Opto-isolated digital inputs 
DOP- 24 Qpto+solaled Darlington outputs 
DIO- 48 24 Opto-in, 24 Opto-out 
FtO- 4S programmable TTL Inpui/Otilputs 
DPC- 10 Pulse counter/timers 
DCM 16 B Opto-in. 8 Oplo-oul. CTC 
AIP 24 differential, 12 Bit ADC inputs 
AQP- B 32 Bit DAC outputs 
AIS- 16 Isolated, 12 Bit ADC inputs 
TIP- S Thermocouple inputs 

ADC- 42 .16 ADC, 2 DAC, 24 PIG 
5IG- 2 RS232/4 2 7J 485/20m A 

BXT Backplane extenders 
BP- S/ll Slot backplanes 
Ask for hill catalogue. 

Blue Chip TtechnoJogy, 

Hawarde ti Industry] Psurk, 

Manor Dunns, Deestde, 

Clivytl CHS 3PB 
Telephone (0244)520223 BLUE CHIP 

Fkx: (0244] 331043 Telex: 61471 techwiogv 


A KEMITRON GROUP COMPANY 


WOHd AH3An3G : 33lNVfcW10 dV3A€ 
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SOFTWARE INC. 

We Built the Better 

Mouse Drivers!! 
Great add-ons to all versions of: 
WordPerfect, WordStar I $45 
Lotus 1-2-3, MultiMate | Each 
Turbo C, Turbo Pascal, others. 
Mostly Mice Software, Inc 
125 Gates Ave. Montclair, N.J. 
07042 USA 201-746-9256 
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INTERNATIONAL 


Upcoming 
International Events 


Hong Kong 
Computer Expo ’90 

T he Sixth Hong Kong 

Computer Expo, incorpo- 
rating CAD/CAM '90, will 
be held on May 7—10 at the 
Hong Kong Convention & 
Exhibition Centre. 

The show will feature 
computer hardware from main¬ 
frames to personal com¬ 
puters, peripherals, data com¬ 
munications, add-ons, 
accessories, and supplies, 
while the CAD/CAM section 
will showcase the latest tech¬ 
nology and its diversified ap¬ 
plications for industry* The 
Second International Soft¬ 
ware Show for Asia, called 
Software Village '90, will 
run concurrently in the Centre. 
Contact: Business & Indus¬ 
trial Trade Fairs Ltd., 28th 
Floor, Harbour Centre, 25 
Harbour Rd., Wanchai, Hong 
Kong, 852-5-756333. 

Inquiry 953, 


Real-Time Systems 
Workshop 

E uromicro has announced 
that real-time systems will 
be the subject for a workshop 
on June 6-8 in Horsholm, 
Denmark. The workshop 
will cover topics such as real¬ 
time architectures, real-time 
applications in industrial con¬ 
trol, testing and fault toler¬ 
ance, real-time communication 
networks, CAD for real-time 
systems, real-time program¬ 
ming and languages, AI ap¬ 
plication in real-time environ¬ 
ments, and scheduling. 
Contact: Mr. J. Molgaard, 
Qtganizing Chairman, Elec¬ 


tron! kcemralen, Velingheds- 
vej 4, 2970 Horsholm, Den¬ 
mark, 45-42-867722. 
Inquiry 955. 


Euromicro ’90 

T he Sixteenth Symposium 
on Microprocessing and 
Microprogramming, or 
Euromicro '90, will be held on 
August 27-30 in Amster¬ 
dam, The Netherlands. The 
theme of the event is Hard¬ 
ware and Software in System 
Engineering with an empha¬ 
sis on the hardware/software 
interface and system 
reliability. 

Topics will include hard¬ 
ware and architectures (e.g., 
RISC architectures and de¬ 
sign issues, VLSI algorithms 
and architectures, applica¬ 
tion-specific integrated cir¬ 
cuits, and special architec¬ 
tures), software (e.g., software 
engineering, operating sys¬ 
tems and development environ¬ 
ments, and software reliabil¬ 
ity for real-time systems), 
systems (e.g., fault tolerance 
and diagnosis; computer-inte¬ 
grated manufacturing, com¬ 
ponents, and techniques; pro¬ 
cess control and real time; 
and computer networks and in¬ 
ternetworking), and applica¬ 
tions (e.g., advanced appJica- 
t ions, \ n novat ive para 1 lei 
applications, image and vision 
systems engineering, and ap¬ 
plication systems reliability). 
Contact: Euromicro, Attn: 

M rs. Ch iqu ita S n i ppe- Marl i sa, 
P.O. Box 545, 7500 AM En¬ 
schede, The Netherlands, 31- 
53-338799. 

Inquiry 969, 
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technology corporation 



AND 
REDEEMER 



You deal with enough PC parti 
and systems vendors to know that for 
most, it’s hard to find many redeeming 
features in their supply programs. At 
AGC Technology Corporation, we 
know dealers and distributors arc 
people too. Which is why we have 
created a solid personalized and 
flexible distributorship program that 
eaters to your needs and concerns. 
When it comes to customer 
service. AGC reliability means we 
come to you. We have well-situated 
offices in the U.S.A., Spain and West 
Germany to provide on-hand technical 
and sales support. Our representatives 
regularly visit customers in their own 


places of business for convenient, 
personal, face-to-face sendee. 

To make sure our communication 
is as clear as possible, we have staff 
fluent in German, Spanish, French 
and Italian, as well as in English. So 
we can listen to your concerns, 
understand them and respond. 

In any language, though, excellent 
quality is easily understood. AGC 
produces a full scope of skillfully 
designed VLSI, NEAT, 386SX. 

386/AT and 486/AT main boards for 
sale alone or as engines for our fully 
integrated AGC systems. 

Shipment schedules are made for 
a reason, and we stick to them. No 


excuses. Our delivery system is fast, 
efficient and always on time. 

If you're ready to be treated on a 
higher Level than you presently are. If 
all you really want are solidly 
engineered products, backed by 
responsible service at a competitive 
price. Then turn to AGC. We just may 
be your rock and redeemer. 



AGO TECHNOLOGY CORPORATION - 
MAIN OFFICES 
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AGC TECHNOLOGY CCflPORATKW - 
WEST GERMANY 
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AGC TECHNO! COY CORPORATION - TEMEL HA RITA A-5, - THE STFA GROUP 1 - 
SPAIN TURKEY 
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SUMMIT ENGINEERING COMPANY LTD. - 
THAILAND 
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WHAT’S NEW 


INTERNATIONAL 


Upcoming International Events 


TOOLS '90 

T he Second International 
Conference and Exhibi¬ 
tion on the Technology of 
Object-Oriented Languages 
and Systems (TOOLS) ’90 is 
scheduled for June 26-29 in 
the CNIT Center in Paris (La 
Defense), France. 

The event will include tu¬ 
torials; invited presentations 
by international object-ori¬ 
ented experts; submitted 
papers on important practical 
aspects of object-oriented tech¬ 
niques; workshops; and dem¬ 
onstrations of object-oriented 
tools, languages, environ¬ 
ments, databases, and their 
appl ications. 


Contact: TOOLS ’90, SOL, 
14, rue Jean Rey, 75015 Paris, 
France, 33-1-40-56-03-58, 
Inquiry 961* 


ISS ’90 

he Stockholm Interna- 
I tionat Fairs and Congress 
Centre in Alvsjo, a suburb of 
Stockholm, Sweden, will be 
the location of the Interna¬ 
tional Switching Symposium 
(ISS), which will be held on 
May 27-June L 
A specialist conference in 
the telecommunications field, 
ISS has been held every three 
years since 1957, It is an inter- 
n at ion al te c h n tea l sc ient i f ic 
conference attended by pro¬ 


ducers, operators, and ad¬ 
ministrators in the telecom¬ 
munications field. 

The topics being presented 
will include broadband net¬ 
work evolution, signaling and 
protocols, optical switching, 
voice services, ISDN evolu¬ 
tion, object-oriented software, 
metropolitan area networks, 
software development and por¬ 
tability, ATM switch archi¬ 
tecture, evolution of intelligent 
networks, testing and qual¬ 
ity, network performance, ru¬ 
ral networks, Telecom man¬ 
agement networks, and mobile 
and satellite communication. 
Contact: ISS ’90, c/o Con- 
grcx, P.O. Box 5619, S-114 
86, Stockholm, Sweden, 46- 
8-6126900. 

Inquiry 954. 


MacWorld Expo 
Asia ’90 

M acWorld Expo Asia ’90 
is scheduled for June 
14-17 at the Raffles City 
Convention Centre in 
Singapore. 

Exhibitors at the show will 
include Apple, Aldus, Ashton¬ 
Tate, ACI, SuperMac, 
Microsoft, Tektronix, Hewlett- 
Packard, Digital k, Micro 
Planning International, and 
CMS. 

Contact: MacWorld Expo 
Asia Pte, Ltd,, 39 Sixth Ave. 
Level 2, Guthrie Building, 
Singapore 1027, 65-337-2604, 
Inquiry 956. 

continued 
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HAT A WORLD CROUP 


Laptop: 

CPU 8QC286 16 
Optional 80287 
1 M / 4M on board 
1.44 FDD 

20MB/40MB HDD 

Rechargeable 

battery 

Back Sited LCD 
VGA mode 


Computers: 

PMX-286-xxx 

PMX-386-xxx 

PMX-386sx-xxx 

PMX-480-xxx 


Main boards: 

MB-4000-10 
MB-286-1 2 
MB-386SX-16 
MB-386-20 / 25 
MB-486-2S / 33 


LAN cards 

ProNETX-8 
ProNETS-8 
Arnet card 
Ethernet card 
RS232 /RS422 


Innovation Technology 
is Our Standard! 



Head Quarter: Programax Technology Co. Ltd. P.O.BOX 81-167 Taipei, Taiwan. TEL:(886-2)712-6648 FAX:(886-2)712-6686 


Agents: Spain/ Danlmax. UK/ Walters. USA / Prognamax. New Zealand/ Lingo. South Africa / Alpha. Austria/ MGLobat 
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More Europeans Read BYTE than Any 
Other Pan-European Computer Magazine! 


North 

America 

350,114 

Readers 


Caribbean 

954 Readers 


Central and 
South America 

10,767 

Readers 



BYTE's Position in the Computer Industry is Unparalleled! 

For the past 15 years, BYTE has stood alone as the definitive guide to 
personal computing across the world. In Europe, the most 
knowledgeable and influential business leaders in computing 
read BYTE for its quality and in-depth editorial, 

Consider these facts: 


* BYTE's paid circulation outside of North America is an 
impressive 118,364 with over 81,000 readers located in 
Europe alone. 

* 90% of BYTE's European readers are involved m corporate 
purchasing decisions for computer-related products. 


f 69% of BYTE's European readers respond to 
advertisements seen in BYTE. 


Sclwtc: 1965 6>TE Europe Subscriber ProWe, prejeftima Marketing RcscaiUi 



A Unique Advertising Opportunity! 

BYTE's Pan-European International Advertising Section is bound into 118,364 
copies of BYTE that arc distributed outside of North America. 

Advertising in this section is undoubtedly the most cost-effective 
means of expanding your business across all of Europe 

For more information call your local sales representative today: 
United Kingdom: Roz Weyroan, 44 l 493 |45] 

France Italy: Zena Coupe, Amanda BJiSkett, 44 I 26 E 3116 
Germany The Netherlands: Frank Tan is, 31 340249496 
Spain: Maria Sarmienw, 14 I 45 52 891 
japan: Ma 5 ak. Mon, 91 3 561 9611 
Taiwan; Nancy Yin, 886 2 763 '0052 
Hong Kong: Seavex Ltd., 852 5 240149 
Republic of Singapore: Seavex Ltd.. 65 714 9790 
Brazil; Ernest MtCnry, 55 II 259 3811 
Israel: Dan Ehrlich, 972-3-44*3-623 


Reach BYTE's decision makers—the most important buyers of personal computers throughout Europe and the world! 


BVTE 


it'I 


Setting the Standards Worldwide 

One Phoentx Mill Lane, Peterborough NH 03459 U.S.A. 


Visit us at 

The Which Computer? Show 
in Birmingham. England, 24-27 April, 
Stand 4103, Hall 4 and at SICOB 
(COMDEX, Europe) in Paris, France, 

_71.78 Anril l4aH k CtanH RClAl _ 






WHAT'S NEW 


Just Released 

OSF/Motif 
Development Kit 
for SunOS 

A complete and ready-to-run kit for 
building OSF/Motif applications. 

* Motif Toolkit 

Rich widget set \PM compatible^ 

* Motif Window Manager 

Flexible configuration, ICCW conformance {PM 
compatible). 

* User Interface Language 

Specification and construction of interface 
without programming 

* Documentation and Support 

Call IXI Sales on +44 223 462131 

[XI Limited, 62-74 Burleigh Street, 
Cambridge, CBI 1GJ. England 
Fax:+44 223 462132 
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Intelligence 
for your 
Products 


TDS9090 Card Computer drives LCDs, 
keyboard, serial and parallel interfaces. It 
has lots of memory, both working space and 
non-volatile. All C-MOS for low power and 
physically small. Forth high level language 
on the computer as well as an assembler. 
Interactive development for fast software 
design. Well supported by a supplier for the 
past nine years of embedded computers. 
Thousands in use world-wide. Starter 
kit £194.95. PC development environment 
and applications software library on disk 
£90.00. Price drops 
steeply with quantity. 

Triangle Digital Services Ltd., 
10«a Wood St., London £17 3HX 



THj +441-3200442 Fax: +44N50M2G3 ( + 44St^ from bt Mq) 
Telex: 9345W TXLtNK G {quote MBX 013201468 ra message) 


INTERNATIONAL 


Develop Neural 
Networks 

Y ou can develop neural 
networks with Neurun, 
an IBM PC-based neural net¬ 
work development system 
using the McCIeland and 
Rumelhart back-propagation 
algorithm, the Quickprop al¬ 
gorithm, and the Solis and 
Wets algorithm. 

With this system, you can 
generate networks of arbitrary 
size and complexity. Indus- 
try-standard interfaces allow 
you to easily import training 
data and export results. You 
can also use Neurun as a de¬ 
velopment tool and an evalua¬ 
tion aid. 

The network developer de¬ 
signs a network using NCL, 
Neural Computer Systems’ 
proprietary language, and 
either includes the training 
pattern set in the source file or 
reads it from a separate file 
at run time. You can include 
the input data in the source 
file or load it from a Lotus 
L2-3-compaiible spread¬ 
sheet. The Neurun system then 
runs the network defined, 
draws the network on a graph¬ 
ics screen, and provides a 
strip graph of the progress of 
the network. You can also 
output network solutions in 
Lotus 1-2-3 format and gen¬ 
erate a log of the network state 
as the training progresses. 

Neurun requires an IBM 
PC with 512K bytes of RAM, 
DOS 3.0, and a Hercules, 
CGA> EGA, or VGA graphics 
card. The company recom¬ 
mends a hard disk drive and an 
arithmetic coprocessor. 

The company also offers 
Neurun Light, a junior version 
of Neurun that implements 
the back-propagation algo¬ 
rithm, which has emerged as 
the most popular choice for re¬ 
search and practical applica¬ 
tions. Neurun Light uses a sub¬ 
set of the NCL language to 


define the network, the learn¬ 
ing parameters, and the data 
to be learned. It presents you 
with a graphics display show¬ 
ing a diagram of the network 
and a strip chart showing its 
progress. In addition, Neurun 
Light is upgradable to 
Neurun at any time—the hard¬ 
ware requirements are the 
same. 

Price: £450; £99 for Neurun 
Light. 

Contact: Neural Computer 
Systems Ltd., 79 Olney Rd., 
Emberton, Olney, Bucking¬ 
hamshire MK46 5BU, UK, 
44-234-713298. 

Inquiry 938. 


Software Control 
for Genicom’s 3820 
Printer 

G enicom’s 3820 high¬ 
speed, heavy-duty, dot¬ 
matrix printer lets you 
change paper paths and primer 
emulations through software. 
Four paper paths are available, 
including continuous-form 
paper feeders at the bottom, 
rear, and from of the ma¬ 
chine, and a top manual cut- 
sheet paper feeder. You can 
print alternate forms on the 
three continuous-path feeders 
without unloading or reloading 
paper. In addition, the 
printer features automatic 
paper parking and zero-inch 
forms tear-off. 

Emulations for the model 
3820 include ANSI X3.64, 
which lets you take advantage 
of oversize and bar code fea¬ 
tures, plus IBM Proprimer 
and Epson. The printer comes 
with an RS-232C serial inter¬ 
face, and you can use it in 
a LAN. 

The 3820 prints 600 cps at 
a resolution of 12 epi and 500 
cps at 10 cpi in draft mode. 
Letter-quality mode gives you 
150 cps at 12 cpi and 125 cps 
at 10 cpi, 

Genicom is also releasing a 
pedestal for the 3820 that 

continued 
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(or only $295 

Regain your base 640K from network drivers and 
memory resident applications with one simple 
board and 15 minutes of your time! 

MAXTT is a half-slot memory card that works above and below 
640K in most PC, XT and AT class machines. The additional memory 
immediately above 640K is accessible by all DOS applications. Other 
blocks of memory can be used by network drivers or memory resident 
applications. MAXIT™ software allows the user complete control over 
network driver and memory resident application placement in upper 
or lower memory. 

MAXIT Development 




HD ROM 


Hercules 
Mono Monitor 


704K 


Ji'iJ Osborne 
iVnil McGrov-Hill 


2180 Dwight Way Suite C Berkeley, CA 94704 415/649-1000 

Dealer Inquiries Invited 


MAXIT 


MAXIT 




DOOO 


COOO - 


A OOO — 


Network 
drivers 
and other 
TSRs 
run here 


This 
memory 
available 
to all 

programs 


"O I 




OS*. 




ioV* „ •D-jt**. V* 




**Vi* 
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WHAT'S NEW 


INTERNATIONAL 


POS-EQUIPMENT 



Scanners Applications for 

Drawers MS-DOS/UNIX 

dietrich SINCE 1928 

Zahringer Sta$e 326 
D-78GQ FREIBURG/Germany 
Phone 49-761-54915 
FAX 49-761-56881 


Circle 420 on Reader Service Card 
(DEALERS: 421) 


Advertise your Computer 
Products in BYTE’s Internationa! 
Advertising Section 

BYTE magazine is unique in its 
ability to serve the needs of the 
FUn-European microcomputer 
marketplace. 

For more information on advertis¬ 
ing in BYTE, contact BYTE's 
London office. 

In the ILK., call Roz Weyman at 
01-493 1451. 

McGraw-Hill Publications 
34 Dover Street 
London W1X 3RA 
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accommodates two boxes of 
stationery for input to the 
printer via the bottom, rear, 
or front paper paths and that 
features a shelf to capture 
and store printed forms. 
Price: £1995; £2195 for the 
bar code version. 

Contact: Genicom Ltd., 

A rm si rang Ma] l, Sout hwood* 
Farnborough* Hampshire 
GU14 0NR* UK, 44-252- 
522500, 

Inquiry 934* 


A Universal 
In-Circuit EPROM 
Emulator Card 

P CEMU is A1 fat ran's 
universal in-circuit 
EPROM emulator card for 
the IBM PC* XT, and AT that 
supports 8-, 16-, and 32-bit 
systems and 27(0)64, 

27(C) 128, 27(C)256, 
27(0512,270001 (1-Mb), 
and 27C2002 (2-Mb) 

EPROMs. 

The card is suitable for 
embedded development sys¬ 
tems. It can virtually elimi¬ 
nate the step of burning 
EPROMs from the design 
cycle and requires only a small 
amount of time to download 
the code, according to the 
company. The PCEMU is 
completely transparent to the 
target system and allows true 
execution of system software in 
the target system hardware 
environment. 

You can use the card to 
emulate popular 28-* 32-, and 
40-pin 200-ns EPROMs and 
PROMs from 8K bytes up to 
256K bytes (2 Mb) in size. It 
can emulate a single 8-bit-wide 
EPROM, a pair of 8-bit-wide 
EPROMs in 16-bit-wide con¬ 
figuration, or a single 40- 
pin* 16-bit-wide EPROM, In 
addition, all these features 
are programmable. If you want 
to use the PCEMU in 32-bit 
systems, you will need two 
cards. 

A programmable parity 
open collector driver lets you 


connect to the target system's 
reset line so that you can hold 
the target CPU in reset state 
while the host PC loads new 
data into the emulation mem¬ 
ory, As soon as the loading is 
complete, the reset line re¬ 
leases and the target CPU 
starts executing the program. 

The PCEMU software 
driver supports Extended In¬ 
tel lec-8 6 hexadecimal down¬ 
load format. Motorola-S down¬ 
load format, and Binary 
Image download format. A 
simple command-line inter¬ 
face lets you configure the 
PCEMU according to the tar¬ 
get system's requirements. In 
addition, you can include the 
PCEMU command line in your 
project's batch or make file 
to automate the download and 
run cycle. 

PCEMU requires 256K 
bytes of RAM and DOS 3.0. 
Price: $A 800. 

Contact: Alfatron Pty. Ltd., 
5/14 Jersey Rd., Bayswater, 
Melbourne, Victoria 3153, 
Austral ia, 61 -3-7205411. 
Inquiry 940, 


Generate C 
Programs 

S ystem C's latest pro¬ 
gram generator, called 
Sycero C* is aimed at two 
types of users: experienced C 
programmers who would like 
to write programs more quick¬ 
ly, and developers who are 
new to C but need to become 
productive in a short amount 
of time, 

Sycero C is based on a 
data dictionary that lets you de¬ 
fine an unlimited number of 
indexed files per system. It 
supports standard field 
types* including numerics* 
dates, strings* and variable- 
length memo fields. 

You can paint screens and 
include fields on each screen 
from up to 99 files. Sycero C 
supports lines, boxes, full 

continued 
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other BIX users worldwide. 
For more information on how 
to join and use BIX from 
your country, read the BIX 
message in this issue (see 
Advertiser Index for page 
number), or contact us today. 


BIX is BYTE’s Information 
Exchange, a worldwide com¬ 
puter conferencing system 
devoted to the exchange of 
microcomputer information. 

When you use BIX, you leap 
borders of geography and 
time to exchange information 
opinions and ideas with a "liv¬ 
ing database*' of the world's 
most knowledgeable 
microcomputer users. 

BIX covers the world. 

Our Microbytes news service, 
backed by BYTE and 
McGraw-Hill, provides 


worldwide daily news 
coverage of major events in 
the microcomputer industry 
plus listings of thousands of 
new products from vendors 
around the globe. Scores of 
companies now use BIX to 
provide technical support for 
their hardware and software 
products worldwide, 

BIX saves you time. 

BIX resources help you get 
the micro-related information 
you need right away, 
regardless of your location, 
BIX electronic mail lets you 
send private messages to 


BYTE INFORMATION EXCHANGE 

One Phoenix Mill Lane 
Peterborough, NH 03458 USA 
(603) 924-7681 (Our overseas 
helpline number) 

8:30 AM-1I;G0 PM m 

Eastern Time t 

(-5 GMT) Weekdays I 


WHAT'S NEW 


INTERN 
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Accidents can Kappcnl 

A Protect against spills, 
* dusl r ash and grime: 

4 any of which could 
w ruin your keyboard, 

4 Saves servicing costs. 

4 Stops erosion of 
key lettering. 


Pttl. Rand « Reg. tto. 


% 

«r ra. 


*■■ 35 * 


KADOR 

Unit 4 

Ron toy non ind. Est. 
ABERCVNON 
MID GLAM. 
CF45 4FP U.K, 
Tel: 0443 74026 } 
Manufactured In tl.K. by KADOR. 0443 741559 


k Made of dear, 
flexible p.v.c. 

A Moulded to fit twer 
each and every key. 

4 Typing Is unimpaired. 

4 Easy lilting Instructions. 


CopyControl 

THE MEW GENERATION 

OF COPY PROTECTION 

' :MG 

NO 

NO 

NO 

YES 

YES 

User hassle 

Back-up problems 

Hardware add ons or special disks needed 
Changes id source cede required 

CopyControl heats ALL biUnpiers 

Floppy disk, hard disks and networks 

DU 

J-UPflUFlvU 

Copy Control is totally transparent to the user 
You can limit program use by rm. of copies, 
no. of executions or dale 

£23 

03 

ONLY 

CopyControl works on all IBM compatibles 

Free demo disk available 

i'dlO t ■+ eiJtrv + Udn 

For 1 

iurther information, phone or write to: 


microcosm 

17 Cranbrook Road, Bristol BS& 7BL. England 


Tel: +44 {272) 441230 

DISTRIBUTORS WANTED 


color, and windowing. The 
screen handler also includes a 
word processor that lets you 
edit text in a window on the 
screen. 

Sycero C also includes a 
report generator that automates 
up to 10 levels of subtotal, 
sort sequence selection, report 
ranges, wild-card matching, 
and exception reporting. You 
can paint report layouts, and 
each report can contain infor¬ 
mation from up to 99 files. 

Based on dBASE, the Sy¬ 
cero Programming Language 
lets you use dBASB syntax 
and generate C. SPL supports 
more than 170 dBASE and 
Clipper commands and func¬ 
tions, and more than 200 of 
its own. It also provides a fully 
integrated library of file, 
screen, printer, and variable 
handling functions. 

Price: £595. 

Contact: System C, 60-61 
High St., Maidstone, Kent 
ME 14 1 SR, UK, 44-622- 
691616. 

Inquiry 933, 


The Latest Version 
of X. desktop 

he latest version of 

I X .desktop adopts the look 
and feel of Motif through the 
use of the standard Motif tool¬ 
kit and features professional¬ 
ly designed three-dimensional 
icons. 

X.desktop 2.0 provides an 
icon-based graphical represen¬ 
tation of the files and pro¬ 
grams on a computer or net¬ 
work, Instead of resorting to 
the Unix command line, you 
can run programs and carry 
out file management activities 
such as copying, deleting, 
creating new files and directo¬ 
ries, printing, and archiving 


TION AL 


by simply manipulating these 
icons. 

The new version also fea¬ 
tures a supply cabinet facility 
for individual users, giving 
them rapid access to widely 
used programs, files, and di¬ 
rectories on a network. The ad¬ 
ditional configurability of the 
menus allows a system admin¬ 
istrator to add, delete, and 
change options from any 
X.desktop menu. For exam¬ 
ple, if a system administrator 
doesn't want users to have ac¬ 
cess to the Unix shell, he or 
she can tailor the menu to re¬ 
move that option from the 
menu altogether. Version 
2.0's extended user-friendly 
rule language lets you use 
full-length words instead of 
abbreviated codes when you 
are editing X.desktop rule 
files. 

X.desktop 2.0 runs on the 
Sun-3, Sun-4, Apollo Domain, 
Hewlett-Packard 9000, Sony 
NeWS, Mac II, DECstation, 
and Intel 386-based personal 
computers. It conforms to the 
X/Open Native Language 
System standard, which lets 
you easily translate the soft¬ 
ware into different languages 
and dialects. In addition, the 
software supports double-byte 
character sets for easy trans¬ 
lation into Asian languages. 
Price: £395. 

Contact: IXI Ltd., 62-74 
Burleigh St., Cambridge CBl 
l OJ, UK, 44-223-46213 L 

Inquiry 924, 


Fix 

S cientific Text Process¬ 
ing informs us that the 
price of its ChiWriter, a sci¬ 
entific, multifont word proces¬ 
sor (see January What's New 
International, page 801S-34), 
should be £109.95. 

Contact: Scientific Text Pro¬ 
cessing Ltd., 53 Westridge 
Rd., Ports wood, Southamp¬ 
ton S02 1HN, UK, 44-703- 
557632. 
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m PC-cilhn 


Time To Get S 


m 
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Introducing State of the Art Virus Protection 

PC-ciilin VIRUS IMMUNE SYSTEM 

A thorough software program combined with the power of an intelligent hardware 
device, guaranteed to scan, detect and prevent at least 70 international viruses. 






■ TREND 



$89 







(suggested retail price) 

Features And Benefits 

• Effective Guaranteed to detect and prevent 70 known viruses. Field tested world wide. 

• Efficient No degradation ot system operation, no false alarm on normal application. 

• Immunity Built-in self checking, no chance of reinfection. 

• Isolative Software plus external hardware immunizer. 

• Intelligent Analyzes generic virus characteristics. Protects against newly developed viruses. 



LOOKING FOR INTERNATIONAL DISTRIBUTORS 

If you... 

• are interested in computer security business 

• have MS-DOS technical background 

• have sales force to reach local dealers and major accounts 

• are looking for more than 50% profit margin 

• prefer exclusive distribution 


We want you right now!) Please contact us by FAX 
213-328-5892 USA 

Attn: Steve Chang/VP of International Marketing 

m TREND 

WICRO HE VICE 5 tNCORFOKATEP 

2421 W, 205 St M # D-1QQ 
Torrance, Ca 90501, USA 
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The Cream. The Crop. 




There are plenty of places to get information in this 
industry. Too many. But if you want the best quality 
information, there's only one that rises to the top: 
BYTE WEEK 

BYTE WEEK is a weekly newsletter from the same 
professionals who produce BYTE Magazine. Each 
week, the most important news and information 
from the previous week is presented in a readable 
and concise manner. BYTE WEEK offers you what no 
other publication can: timely news on the rapidly- 
evolving computer industry as it happens with the 
interpretation and evaluation that only BYTE's 
experienced editorial staff can provide. 


Clip Coupon Here 

- 


Subscribe now and take advantage of a special 
subscription rate of $395 [$495 outside the U.S. and 
Canada). Your subscription to BYTE WEEK also 
includes a free subscription to BIX, BYTE's exclusive 
on-line conferencing system. Don't miss this 
opportunity! 

For fastest service, call toll-free 1-800-258-5485 (in 
N.H., call 603-924-9281) and charge to a major credit 
card or we'll bill you. 


EVTE 



One Phoenix Mill Lane, Peterborough, NH 03458. 


BYTE WEEK offers a money-back guarantee if you are not completely satisfied. 



YES! Sign me up as a subscriber to the Cream of the Crop, BYTE WEEK at the special subscription 
rate of $395 a year for 50 issues ($495 a year outside the U.S. and Canada). 


Name_ 

Title _ 

Company_ 

Mail Address _ 
City/State/Zip _ 
Business Phone 


Q MasterCard Q VISA 

□ Check enclosed □ Bill me 

Card # _ 

Exp_ 

Signature_ 


BYTE WMMK 




One Phoenix Mill Lane 
Peterborough, NH 03458 















































The mail brings some 
interesting things, 
including globes, 
teddy bears, and a pair 
of CD-ROM drives 


t all started when I wanted to check 
out a new CD-ROM for the Macin¬ 
tosh. My Big Mac Tlx is to the right 
.A* of my desk . I have a small keyboard 
table for the Mac, and when really inter¬ 
esting software for it comes in, I gener¬ 
ally pile it there. 

You turn on the Mac by pushing a but¬ 
ton on the keyboard. I did that and turned 
back to Big Cheetah. After a while, I no¬ 
ticed my Mac wasn't playing his start-up 
music, and when I looked around, he was 
displaying A ASK, which is an initializa¬ 
tion utility manager. A ASK comes to the 
foreground if you hold down the space 
bar while the system is starting up. Sure 
enough, some of the software on the key¬ 
board table was holding down the space 
bar and a couple of other keys. 

I cleared the clutter off the table. Then 
I must have taken leave of my senses. In¬ 
stead of reaching around to the far side of 
the Mac and pushing the ‘'programmer's 
button"—hardware reset for the rest of 
us—I simply turned the Mac off. 

I turned the Mac back on. It wouldn't 
boot. It did strange things, flashing stuff 
up and taking it down too fast for me to 
see, and eventually it just sat there with a 
picture of a floppy disk and a question 
mark. I used hardware reset. Same thing. 
Again, and again. T turned it off at the 
switch, waited a while, and turned it 
back on. Same thing. That Mac wasn’t 
going to boot nohow. 

I found a System floppy disk and 
booted with that. The Mac came up all 
right, but it erroneously reported that my 
write-protected System floppy disk was 


EXPERT ADVICE 

COMPUTING AT CHAOS MANOR ■ Jerry Pournelle 


Backups, fax, and 
Mac Disasters 


damaged and offered to initialize it. I 
quickly canceled that offer. 

The Mac showed only two icons: the 
utility floppy disk and the big Priam 330- 
megabyte MacDisk. No sign of the SO¬ 
ME internal hard disk drive. 

Don't panic, thought L Try the pro¬ 
gram known as First Aid. That didn't 
work. First Aid thought there was an un¬ 
named disk in addition to the floppy disk 
and the MacDisk, but it wouldn't do any¬ 
thing about it. Same thing. I put a System 
folder in the MacDisk and rebooted. The 
Mac told me my hard disk was damaged 
and offered to initialize it. I clicked can¬ 
cel with a shudder. 

By now 1 wasnY in a panic, but I was 
pretty upset. Who, I thought, who do I 
know who knows Macs, and T know well 
enough to call at 10:00 on a Sunday 
night? I certainly couldn't call BYTE's 
Tom Thompson; if it’s 10:00 p.m. in 
Hollywood, it's 1:00 a.m. in Peterbor¬ 
ough. Then T thought of Alex's friend 
Stefan Somogyi, who knows Macs better 
than anybody except maybe Tom. Stefan 
recently returned from a trip to Berlin, 
where he grew up, so it would be interest¬ 
ing to talk to him anyway. 

Fortunately he was home, and T went 
through the symptoms. Stefan thought 
for a moment. “I never saw one do that 
before." 

Now, I thought. Now it’s definitely 
time to panic. 

■"Boot up with the floppy disk again," 
he told me. I did. No sign of the icon for 
the internal hard disk drive, "Have you 
got the First Aid program on that floppy 
disk?" he asked. I did. "Good. Pul! the 
plug on the MacDisk, and boot up with 
the floppy disk.” 

I did that and launched First Aid. 
Then I clicked on the Drive button in the 
First Aid display; and lo!, it had found 
the 80-MB hard disk drive. I told Stefan. 

"Great. Now before you tell First Aid 
to repair that disk, do a clover-S." I duti¬ 
fully pressed the clover—I call it the 
splat—key and the S key. A new small 


window appeared on-screen. "Now tell 
First Aid to work on it. ” 

It took a few minutes, but by gollies 
that did the trick. My 80-MB internal 
disk drive was back in action. Not only 
could the machine find it, but it could 
boot from it as well. The next thing to do 
was to plug in the MacDisk and reset 
while holding down the clover and option 
keys. Thai rebuilds the Desktop. With 
that done, all is well. 

The moral of the story is that Mac soft¬ 
ware isn't as robust as DOS software. 
Apparently you should never turn off 
your Mac as a means of shutting it down: 
which leaves you in an interesting situa¬ 
tion if you have a power failure and no 
uninterruptible power supply. I already 
have mine on a surge suppressor; now 
I'm going to connect it to the Clary UPS 
as well. 

PC Librarian 

If you have a properly installed and man¬ 
aged network, the Palindrome system 
that makes automatic archives to tape 
cartridges (see my April column) works 
wonders; but most of us don't have any¬ 
thing that fancy and have to be satisfied 
with something less: floppy disks for the 
most part, although in my judgment if 
your work is worth much, you'll invest in 
a WORM (write once, read many times) 
or a Bernoulli Box. 

Either works pretty well. You use the 
DOS XCOPY command with a specified 
date, which copies everything accessed 
since then, and all's well. The WORM 
drive keeps everything sent to it, so that 
you can page back through and find pre¬ 
vious versions of your work, which is a 
good thing: one corollary of Murphy's 
Law is that you will never need a previ¬ 
ous version of your work until the day 
after you have erased the last copy. 

You can do something of the sort with 
the Bernoulli Box by saving off various 
versions under different names or ar¬ 
chiving Bernoulli disk cartridges. The 
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Bernoulli disk cartridges don't hold as 
much as the WORM glass disks do (over 
380 MB per side in the Maximum Stor¬ 
age WORM I'm using), so you have to do 
your own management and record keep¬ 
ing, which can get pretty tedious. 

In addition to the backup problem, 
most of us need actual archiving: storing 
programs and files where you can get at 
them again, but out of the way so they 
don't clutter up your hard disk. That’s 
where PC Librarian comes in. 

PC Librarian will let you mark entire 
directories (with or without the subdirec¬ 
tories) and copy all those files into one 
large archive file, compressing them if 
you like. Another option is to encrypt 
them. PC Librarian builds a catalog of 
files you have archived; the catalog not 
only tells you where you put what, and 
when, but also lists the date, time, attri¬ 
butes, and file size for each file. You can 
print that catalog or view it on-screen. 

Finally, it will optionally remove all 
archived files from your hard disk after it 
has copied and verified them. 

The archive files so created can be in 
another directory on 'your hard disk; on a 
WORM drive; on a Bernoulli removable 


disk cartridge; on floppy disks; or on 
some distant medium accessed through a 
network. Lt does all this neatly and with 
little effort on your part. That's the good 
news. 

The bad news is that it's slow when 
writing to floppy disks. Archiving 12 
MB to 3 Vi-inch L4-MB floppy disks (it 
needed 8 MB to store everything in com¬ 
pressed form) took something over an 
hour. However, archiving to a hard disk 
or WORM drive is much faster—about as 
fast as XCOPY provided that you're not 
compressing and encrypting. 

There are some idiosyncrasies. For 
one, if you want to store on a WORM, 
you have to tell the system that's a “vir¬ 
tual drive"; unfortunately, the manual 
doesn't tell you that. It does insist that 
you use the Install program, which ex¬ 
pands a number of the files. Clearly, 
they have archived much of the program 
itself in compressed form. 1 found that 
the best way to install the program was to 
copy the files, including the Install pro¬ 
gram, from the distribution floppy disk 
to a \PCLIB subdirectory on my hard 
disk and then run Install from there. 

Once you've got it installed and have 


worked with it for a few minutes—I ad¬ 
vise you to practice archiving files you 
don't care about until you get the hang of 
it—it becomes reasonably intuitive. The 
manual is complete and readable, but you 
don't have to read it except to search for 
features. There’s a lot of good on-line in¬ 
struction to handle most questions. 

One good thing about PC Librarian is 
that the archive files and catalogs it 
makes are ordinary DOS files. That is, 
although you can’t read the archive files 
(at least not in compressed form), you 
can copy the archive file along with its 
catalog and index files. In my case, when 
one archive got a bit large, I stored it and 
its associated files in a subdirectory 
named \PCLIB1 on a WORM drive and 
started a new one, I now have about four 
of them. To retrieve those files, I need 
only copy the archive and its associated 
index and data files back to the active 
area on my hard disk; PC Librarian does 
the rest. 

The only real problem I’ve had with 
PC Librarian is having to run the Rebuild 
Catalog program a few times when I 
didn't think I should have to do that. In 
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This pocket-sized box instantly turns a 
portable computer into a laptop office. 
Introducing Uie Wcirldl^ort 2496™ portable 
fax and data modem. 

If your business is like most, fax is a way of 
life. The WorldPort 2496 is the fax of life on 
the road. 

Weighing less than 8 ounces, with battery, it 
also runs on AC power and connects to RJlls 
or optional acoustic couplers for public phone 


use anywhere. Via Bdl orCCITT standards. 

It even sends and receives fax and data 
messages unattended or while you run other 
applications. 

Suddenly, a laptop in the field is a hill com¬ 
munications center With up-to-the-minute 
incoming from your host. Overnight outgoing 
to the brandies. And on-the-run faxes to any 
client. Over pay phones, hotel phones and 
PBXs worldwide. 


Get the WorldPort 2496 It adds the power of 
your office to the portability of your laptop. 

And the advantages of a fax to the convenience 
of your desktop. 

Call us today at 800-541-0345 (in New York, 
516-261-0423) for more on the WorldPort line 
and the dealer nearest you. 

" Toudibase Systems, Inc. 

160 Laurel Avenue 

: ■ Nof thporl,NY 1176B 

-■L P " ■”»S ■ (516)261-0423 

. :■ Fax(516)754-3491 


WfafldPort 24% is * inwkin^rk at Tbuchhase Systems, Ini. €> l%9 Touch base Systems. Inc, 
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Ten Ports to Automatically 

Share Printers, etc. 

...Fast, Easy, and Inexpensive 





• Ten Channels: four parallel and six serial, all can be 
software configured as either input or output; automatic 
conversion from parallel to serial, serial to parallel, or serial to 
serial parameters; automatic switching and queuing of jobs 

■ 115,200 bps: our software allows virtually all PC 
applications to send data serially to the SL twelve times faster 
than normal 9,600 bps serial 

• PC to PC Serial File Transfer Utility: available free 

• Pop-up Menu via Hotkeys: keyboard selection of 
printers, macros and many other control functions 

• Simple Installation: just plug in the cables and run the 
menu-driven installation software for the Pop-up Menu 

• User Upgradable Memory: from 0 to 4MB buffer 


$550 with 256KB 
$700 with 1MB 


PC Magazine [July 1989, Page 263]: 

jl The Buffalo SL peripheral sharing device is simple enough 
to use immediately yet sufficiently flexible to form the 
center of a fairly complex network, Ifs a good choice,., * 


The SL Saves Money By Sharing Resources 

Using the SL™ is the inexpensive way to let everyone share fasers, printers, 
plotters and modems. Greater access by more users reduces unproductive 
idle time and the need to purchase more of these expensive peripherals. An 
SL with memory improves PC productivity by allowing all users to 
simultaneously send their print jobs and quickly release their PCs to continue 
working. The SL is an alternative to a LAN at a fraction of the cost. 






Smaller Switches 


All Parallel Ports 

AS^tl 4 inputs tot 
output automatic 
switch without any 
buffer for only $200. 

XE 2 automatic 
inputs to 2 electronic 
switch-selectable 
outputs from 256KB 
up to 2MB buffer, 
from $250 to $450. 


45 Day Money Back Guarantee 

CALL TOLL FREE TODAY 

(800) 345-2356 

Buffalo Products, Inc. 
2805 19th St. SE 
Salem, OR 97302 
(503) 585-3414 
FAX (503)585-4505 
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every case, though, it worked fine, and 
no files were lost* 

PC Librarian will tell you where your 
files are (by volume name if they’re on 
floppy disks), when you did archiving 
sessions, and what you did during them. 
In fact, it generally does all the things 
you wish your librarian program would 
do. I like it enough to give it a User’s 
Choice Award. 

On that score, last month I ran out of 
space before I had finished with my 


awards; there really were a lot of good 
developments last year. 

Northgate 

Northgate Computer Systems burst on 
the scene in full force last year, with a 
full line of well-made and smooth-run¬ 
ning computers, including fast 386s* 
They also make my favorite keyboard; 
and they distribute, at their cost, POUR- 
VOUS*COM, a tiny (20-byte) TSR pro¬ 
gram that makes the comma and period 


keys print commas and periods shifted or 
unshifted. (You do Alt-Shift to get the 
< > characters.) 

The really outstanding feature about 
Northgate has been their technical sup¬ 
port, which has become the standard that 
other mail-order computer companies 
must match. I have no problem giving 
Northgate two User’s Choice Awards: 
for their keyboards, and for their techni¬ 
cal-support group. 

Real Science 

It’s not strictly a microcomputer topic, 
but in my judgment one of the most suc¬ 
cessful government agencies is the Na¬ 
tional Science Foundation, which sup¬ 
ports fundamental science research and 
education* The National Supercomput¬ 
ing Centers supported by NSF have been 
spectacularly successful. 

Designed to give American students a 
chance to familiarize themselves with 
supercomputers while in college, these 
centers quietly turn out new software and 
develop new ways to interface humans to 
computers—as well as to interface mi¬ 
crocomputers to supercomputers. 

The Chaos Manor Government Proj¬ 
ect of the Year Award goes to the NSF tor 
its support of the National Supercomput- 
ing Centers, and I sure hope Congress 
not only pays attention, but doubles the 
budget. National support of the sciences 
receives a trivial amount for what we get 
for it. And now that Europe is reuniting, 
it’s vital to give our students every ad¬ 
vantage possible. If we’re going to bor¬ 
row money from our children, doesn't it 
make sense to invest some of it in their 
future? 

OS/2 

I don’t recommend that users get OS/2 
just yet. It has a lot of good features, but 
it also has the near-fatal flaw of requir¬ 
ing you to buy all new software. It’s true 
that the OS/2 version of a program will 
likely be better than the DOS version 
(with some notable exceptions), but it’s 
also true that for many of us, our DOS 
word processors and spreadsheets and 
CAD programs are good enough. Still, 
some applications actually need enor¬ 
mous blocks of memory and run smooth¬ 
er under OS/2 than under DOS with Phar 
Lap Software or Rational Systems exten¬ 
sions. Some people need OS/2. 

If you’re one of those, you have three 
choices: do without your DOS applica¬ 
tions, run two machines, or use Polymod 
2, available from The Software Lifeline. 
With Polymod 2 you’ll still need two 
computers, but you can control one with 
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Build your embedded PC or AT 
any way but big. 


JWiniWodule/ATDisk; 
Interface to Embedded AT 
IHiniMt>diile/SSP; Controller Disk Drive ^ 
Dual Serial and Single 


MJniModidc/Modem; 
2400 Band Modem 



MlnlMiKtide/FCA; 
EGA Video Controller 


lartle Board/2«6 ; 
SingliMkrartl System. 


MmiMf hIuIl'/ LCD; 
Controller for 640 X 200 
a 640 X 400 LCD Rods 


Little Board plus Minimodules 


Embedded applications* Ampro s little 
Board PC and AT compatible single hoard 
systems are ideal for embedded or dedicated 
applications. Specifically, applications which 
demand small size, high reliability, rugged 
design and low power consumption. Now, 
Ampro MiniModules allow you to build Little 
Board systems into a wider range of applica¬ 
tions while meeting these same requirements. 
Little Board/PC or /286. Take your pick PC 
com patible or AT compatible. Both single 
board systems arc equivalent to a mother¬ 
board and four expansion cards in a single 
5*75" X 8" card. Both offer low power 
consumption, single 5V supply operation and 
0 to 70°C operating range* 

MiniModule Expansion. Extend your Little 
Board based embedded system using Ampro 
MiniModules. These compact 3.5" X 3.8" 
boards provide CGA or EGA video interfaces, 


LCD or EL panel controllers, Arcnet LAN 
controller, 2400 baud modem, serial/parallel 
port expansion or an interface to hard disks 
with embedded AT controllers. Stack 'em 
vertically or side by side. Build a big system in 
small space. 

Complete information. Fast Call us at the 
number below. Well immediately forward 
specifications and details on the Little Board 
family of single board systems and Mini- 
Modules. Then, you can huildynur embedded 
system. Any way but big 

All trademarks are the property of their respective owners 

408 - 734-2800 


SINGLE BOARD SYSTEMS 
Am&ro Computers, Inc,, 1130 Mountain View/Alviso Road 
Sunnyvale, CA 94089* FAX (408)7342939. TLX 4940,302 


HejjL LKA nfiULl MHO for He none iif yxr nearcsi ftp tattruM 613 AuArfa LWJ | ICh Usmd* I GtM> <i Douiarfa - W, 3 H> 
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INALLY. A debugging 
tool tough enough to 
handle the DOS 
Nasties. 


New Version 2.0 


Soft- 



Nasty over write? No sweat! 

Soft-ICE memory range break points help you 
track down memory over-write problems 
whether you are doing the over-writing or 
another program is over-writing you. 

Hung program? No problem! 

When the system hangs, you now have hope. 
With Soft-ICE you can break out of hung 
programs no matter how bad the system has 
been trashed. And with So ft-ICFs back trace 
ranges you can re-play the instructions that led 
up to the crash. 

Program too large? Not with Soft-ICE! 



How Soft-ICE Works 

Soft-ICE uses the power of rhe 80386 to sur¬ 
round your program in a virtual machine 
This gives you complete control of the 
DOS environment, while Soft-ICE runs 
safely in protected mode. Soft-ICE uses the 
80386 to provide real-time break points on 
memory locations, memory ranges, execution, 
I/O ports, hardware software interrupts 
With Soft-ICE you get all the speed and power of 
a hard ware-assisted debugger at a software price. 

Don't want to switch debuggers? 

You don't have to! 

Soft-ICE can run stand-alone or it can add its 
powerful break points to the debugger you already 
use. Use your favorite debugger until you require 
Soft-ICE. Simply pop up the Soft-ICE window to set 
powerful real-time break points. When a break point 
is reached, your debugger will be activated automatically. 


Soft-ICE runs entirely in extended memory'. This means 
you can debug even the largest DOS programs And 
since your program runs at the same address whether 
Soft-ICE is loaded or not you can find those subtle 
bugs that change when the starting address of your 
code changes. 

System debugging? Soft-ICE is a natural! 

Soft-ICE is ideal for full source level debugging of TSRs, 
interrupt service routines, self boating programs, DOS 
loadable device drivers, real-time kernels, non-DOS O/Ss 
and ROMs. Soft-ICE can even debug with in DOS&r BIOS 


MagicCV with Soft-ICE 

Using Soft-ICE with CodeView gives you the features 
necessary' for professional level systems debugging. 
MagicCV and Soft-ICE can work in concert with Code¬ 
View to provide the most powerful debugging platform 
you will find anywhere. 

'These may be the only two products Eve seen in 
the last two or three years that exceeded my wildest 
expectations for power, compatibility and ease-of-use" 

—Paul Mace 
Paul Mace Software 


Soft-ICE 

$386 

MagicCV 

$199 

MagicCV for Windows 

$199 

Buy Soft-ICE & MagicCV(W) 



—Save $86. 

Buy MagicCV and MagicCVW 

—Save $100, 
Buy All 3 —Save $186. 

i i • i 

30 day money hack guarantee 
Visa. MasterCard and 
AmEx accepted 



New Product/New Idea 

Finds overwrites and uninitialized 
pointers automatically 
All the protection of a protected O/S 
under DOS 

Bounds Checker - $249 


Nu-Mega 

% TECHNOLOGIES 


CALL TODAY (603) 888-2386 
or FAX (603) 888-2465 


RUN CODEVIEW 
IN 8K 

MagicCV 


4 


CodeView is a great integrated debugger,‘but 
it uses elver 200K ol conventional memory. 
MagicCV uses advanced features of the 
8038b to load CodeView and symbols in 
extended memory: This allows MagicCV to 
run CodeView in less than 8K of conven¬ 
tional memory on your 80388 PC- 


NEW—Version 20 includes EMS 4 0 driver 
Attention Windows Developers! 

Version available for CVW 


P.O. BOX 7607 ■ NASHUA, NH ■ 03060-7607 


Circle IS l on Reader Service Card 









































CHAOS MANOR 


the other; that is, you set up your DOS 
system as the master and then run OS/2 
on a fast 386. You can then control the 
OS/2 machine with the DOS system, 
meaning that you can start processes in 
OS/2 and leave them running while you 
go about your normal DOS business. You 
can even run Poly mod 2 in a DESQview 
window, which is a bit weird, but it 
works. I presume it would work with 
Windows as well, although I haven't 
tried that. What you must do is run a ter¬ 
minal-emulation program on your PC. 

It's also possible to connect a number 
of terminals—up to eight—to the OS/2 
system. I haven’t done that, but it doesn't 
look as if it would be all that difficult. 
This makes your OS/2 machine a multi¬ 
user, multitasking workstation. If all ter¬ 
minals are actually PCs, you have at least 
one CPU per user , and I can think of cir¬ 
cumstances in which you'd want to have 
multiple users on an OS/2 system; but I 
sure wouldn't load eight users on it at the 
same time. 

Polymod 2 has password protection 
and what appear to be fairly good secu¬ 
rity procedures. All in all, it's a reason¬ 
able solution for a small business office 
consisting of three employees, each with 
a PC, and perhaps a couple of extra ter¬ 
minals used intermittently. 

Now a warning: 1 am no OS/2 expert. I 
managed to get Polymod 2 set up so that I 
was controlling OS/2 on a 33-MHz 386 
through Big Cheetah, my 25-MHz 386 
running DOS 3.3. The Polymod 2 docu¬ 
ments are good enough to accomplish 
that; and I had some help, in that I was 
sent a terminal board for my PC and a 


cable set. All the cabling information (it 
needs at least seven wires of an RS-232C 
cable wired exactly to a given specifica¬ 
tion) is in the manual. A breakout box 
helps a lot. 

Once it was set up, I was able to do 
some OS/2 things, including running the 
Logitech Debugger, with the system. 
Everything seemed to work all right. I 
then took the system down, because 1 
have no real need for it and an associate 
badly needed to borrow the OS/2 ma¬ 
chine. I can’t claim, then, to have given 
this a thorough test, nor am 1 really the 
right person to do that kind of test. How¬ 
ever, it's my opinion that this may well 
be a relatively painless way to go from 
DOS to OS/2, since you can gradually 
move more and more applications to 
OS/2 while not yet abandoning DOS. 

One final warning: Polymod 2 em¬ 
ploys a copy-protection scheme that is a 
bit strange. Sometimes on start-up it asks 
you a question. There are little colored 
blocks at the bottom of each page of the 
manual, and each block has three alpha¬ 
numeric characters printed in it; you 
must read the code off the appropriately 
colored block from the proper page or the 
system won't work. It's therefore guar¬ 
anteed to drive color-blind users out of 
their minds. I don't have any trouble with 
the scheme, but I’m not color-blind. 

Things My Postman Brings Me 

First it was globes. Little ones on key 
chains. Slightly larger ones embedded in 
Lucite. One the size of an orange on a 
stand. Another the size of a grapefruit. 
They came in unmarked packages, with 


no return address, with banner print pro¬ 
claiming THE WORLD IS COMING. 

Eventually it did: the World Factbook 
1989 Database on a CD-ROM. This is 
the unclassified database prepared annu¬ 
ally by the CIA. It’s available from 
Quanta Press, and it now works on both 
PCs and Macs. What they sent was the 
software for the Mac and the CD-ROM— 
indeed, the 3 te-inch Mac disk was inside 
the CD-ROM case. This is the disk I was 
trying to look at when I had the Mac acci¬ 
dent T mentioned earlier. Fortunately, 
the software for reading the CD-ROM on 
the PC is on the CD-ROM itself. 

I've talked about this product before. 
It's a reasonable database, although not 
as complete as I would have thought. I 
presume the Mac version is identical. 

Then came another large box. This 
one contained a teddy bear dressed in a 
camouflage uniform, complete with 
Green Beret, MacV patches, jump boots, 
and an extraction harness. A snappy- 
Jooking fellow, actually, with a marked 
resemblance to the colonel (now general) 
who invented the Green Berets. 

There was also a military-style belt 
pouch containing a MacV SOG (Military 
Assistance Command, Vietnam, Special 
Operations Group) bandanna, a pencil, 
and a CD-ROM that claims it’s a data¬ 
base about Vietnam. 

I say claims because, while I can get a 
directory from the CD-ROM and install 
the software that's supposed to read it, 
whenever I try to access the thing, I get 
messages saying that the search has 
failed. That's on Big Cheetah. Trying it 

continued 


Neural Networks are Solving Real Problems 


Here’s What NeuroShefl Users are Doing: 

Circuit board problem diagnosis * Psychiatric evaluations * Stock market predictions * 

Sales forecasts * Oil exploration * Optimizing biological experiment results * Price 
forecasts • Analysis of medical tests * Optimizing scheduled machine maintenance * 

Predicting student performance * Horse racing picks * Factoiy and shop problem 
analysis - Optimizing raw material orders * Spectral analysis ♦ Selection of criminal 
investigation targets * Employee selection * Process control * and much, much more. 

Since NeuroShell learns by example, handles fuzzy lo^ic, can give tight data fits, and 
doesn’t try to capture knowledge in rules, it is also being used as an alternative in 
many cases to expert systems, the ID3 algorithm, and regression analysts. 

NeuroShell is ready to use for real problems on your IBM PC or compatible, and 
still only $195. Math coprocessor recommended. No programming or Ph.D. 
required! Free telephone assistance (including setting up your problem). Free 
shipping by mail in US, Canada, and Mexico ($9 elsewhere). Add 5% tax in MD, 

Ward Systems Group, Inc. NeuroShell 

245 West Patrick St./Frederick. MD 21701 .. , . . 

TEL (301)662-7950 FAX (301) 663-6656 NOW GHyOOG C3f 7 USG OGUT3Ll nGIWOrkS 
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A class at Microsoft® University will 
go straight to your head. 

Reason being, your course instructors 
work for us, Microsoft. The country’s lead¬ 
ing developer of software. 

Better still, they do their teaching in a 
laboratory setting that gives you two big ad¬ 
vantages: Hands-on experience. And soft¬ 
ware you’ve developed that’s yours to keep. 

It’s the fastest way to learn the latest 
technology being utilized in today’s popular 
programs. Giving you, and your corporation, 
a big jump in developing software. 

Courses are offered in several power¬ 


ful systems platforms, including Microsoft 
OS/2, Microsoft OS/2 Presentation Manag¬ 
er and WmdowsrAnd innovative network¬ 
ing technologies like LAN Manager and 
Microsoft SQL Server. 

To get more information and a free 
copy of the Microsoft University catalog, 
call (800) 541-1261, Dept. K88. 

As a graduate, you’ll soon be writing 
better applications, faster. 

Making your career, and your com¬ 
pany, grow by leaps and bounds. 

MjcmsoftUnivcrsity 1 


Microsoft University's fox is (206)3838101, © Copyright 1990 Microsoft Corporation. Ait rights fwmwl, Microsoft is a registered trademark and Windtm-s is a trademark of Microsoft Corporation. 































CHAOS MANOR 


on the Zenith Z-386/25 with a Tecmar 
VGA board gets me the message that the 
program doesn't support my graphics 
board. 

Unfortunately, this isn't much of a 
surprise. For reasons I don't understand, 
no two publishers of CD-ROM software 
for PCompatibles use the same access 
programs, and about half of them don't 
work very well. 1 thought for a while I 
had done something wrong in the instal¬ 
lation, but that wasn’t so. I followed the 
instructions, and I do get into the data¬ 
base. It just won't read anything on either 
machine. 

I really like the teddy bear, but I sure 
wish people would pay as much attention 
to making their software work as they do 
to calling attention to it. 

Disk Utility Blues 

Another recent arrival contained coffee 
mugs with CHAOS MANOR glazed onto 
them along with Golden Bow's Cupid 
logo. They're my favorite cups, dupli¬ 
cates of the ones Golden Bow sent last 
year. I’m glad to have got them, and I do 
use and recommend Golden Bow prod¬ 
ucts, whether or not they send me coffee 
cups; but, alas, their disk utilities won't 
work with Roberta's Perstor hard disk 
drive controller (see my March column). 
Incidentally, that controller works quite 
well: fragmented files or not, it's a lot 
faster than her old controller was. 

Actually, almost everyone's disk util¬ 
ities are behind the times. As an exam¬ 
ple, I tried OPTune on the Premier 9000 
(a 33-MHz 386). It won’t work. The Pre¬ 
mier has a disk cache on the mother¬ 
board, and if there's any way to turn it 
off, 1 haven't been able to find it. In addi¬ 
tion, while OPTune (and Golden Bow's 
Vopt, for that matter) will repack the 
files on the disk, it won't do any other 
tune-up operation. 


Neither will Gibson's SpinRite II: it 
too disqualifies itself when I try to run it 
on the Premier, even though the SpinRite 
package says it will work with DOS 4.01 
and large disk drives. It sure won't with 
this one. It does partly run on the Z- 
386/25 (which runs a special Zenith ver¬ 
sion of MS-DOS 3.3 so that it can sup¬ 
port a 150-MB drive), but even there it 
won't do its primary function. Neither 
will OPTune. 

OPTune, SpinRite, and other such 
programs dynamically reformat your 
hard disk; that is, they pick the data off a 
sector, store it, reformat that sector, and 
put the data back down* SpinRite used to 
have the problem that it would try to 
guess if it found an ambiguous spot on 
your disk, which is all right, but it did it 
without even telling you, and that's not 
acceptable* The new version doesn't have 
that problem* If you have a standard ma¬ 
chine, you can and should use one of 
these programs* I just wish they'd get 
versions I can use on really high-perfor¬ 
mance machinery* 

Denon CD-ROM 

For the last few years, I've used Amdek 
Laserdek CD-ROM drives with Big 
Cheetah. The drives are manufactured 
by Hitachi, and I've never had any trou¬ 
ble with them, barring that any CD-ROM 
drive eats memory* If you have a 386 and 
use a memory manager like Quarter- 
deck's QEMM-386, you can load the 
CD-ROM access software into that high 
memory area between 640K bytes and 1 
MB before loading DESQview. 

Then the CD-ROM drive is available 
in any DESQview window; as an alterna¬ 
tive, you can load the .SYS portion into 
high memory and run the MSCDEX 
.EXE program inside a DESQview win¬ 
dow. In the latter case, the CD-ROM is 
accessible only in that one window, but 


that's often good enough. 

I prefer to have the WORM drive avail¬ 
able in all windows, and its system and 
BIOS programs take up enough of that 
high memory area that there's no room 
for MSCDEX*EXE up there. If I run 
MSCDEX.EXE to low memory before 
loading DESQview, the CD-ROM drive 
is available to all windows, but the larg¬ 
est window I can make is 470K bytes or 
so, which is not enough. 

Eventually, I hope, both Maximum 
Storage and the various CD-ROM drive 
vendors will come up with a way to let 
their access programs load most of them¬ 
selves into expanded memory above 1 
MB. Clearly this is the way things must 
go; there are far too many uses for that 
magic area between 640K bytes and 1 
MB. For now, though, I have to make 
hard choices* 

Anyway, Amdek wanted their drive 
back, and about then the Bureau of Elec¬ 
tronic Publishing arranged for me to get 
a pair of Denon CD-ROM drives. Unlike 
the Laserdek drives, which are almost 
SCSI, the Denons are "real" SCSIs; 
they’ll work just fine on the SCSI port on 
a Mac. Mine came with a PC SCSI board 
and software for both the PC and the 
Mac. I’ve used them with the PC and 
have also daisy chained them off the 
Mac's CD-ROM drive; they work fine 
with both machines. 

Installing them in the Z-386/25 was a 
snap: just drop the board in and run the 
Install program. Some of the instruc¬ 
tions were obviously written by people 
who speak English as a second (or more 
likely third) language, but they're clear 
enough. Once I had them set up in a daisy 
chain as drives D and E on the Z-386/25, 
I tested them with Microsoft Bookshelf, 
the Sherlock Holmes disk, Grolier's En¬ 
cyclopedia, and several others* I had no 
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QuickCapture gives you a 
choice of host platforms. 

Now you can keep your options open 
when it comes to choosing a computer 
platform for image processing. 

Because QuickCapture™ on the PC AT® 
and PS/2™ is strictly software, file, and 
function compatible. 

Just think, applications developed on 
one machine can be used instantly without 
modification on the other. 

So, add QuickCapture to your choice of 
platform and you've just added the industry's 


most versatile frame grabber for all your 
scientific and commercial applications, 
QuickCapture for the PC AT or PS/2, 
The likeness is uncanny, 

DT2953 DT2855 


FREE 1990 
Image Processing 
Handbook 


640x480 resolution 
Input/Output LUTs 
Input type 
File formats 
Compatible bus 


yes 

yes 

RSI 7G f NTSC 
TIFF, PCX 
MCA 


yes 

yes 

RS17Q, NTSC 
HFF P PCX 
PC AT 


Call (508) 481-3700 

In Canada, call (800) 268-0427 


DATA TRANSLATION 



World Headquarters: Data Translation, Inc., 100 Locke Drive, Marlboro. MA 017524192 USA. {508) 481-3700 Tbt 951646 

United Kingdom Headquarters: Data Translation Ltd,, The Mulberry Business Park, Wokingtiarn, Berkshire HG112QJ U.K- {0734} 793838 Tlx 94011914 
West Germany Headquarters: Data Translation GmbH, Stuttgarter Strasse 66,7120 Bietigham-Bissingen, West Germany 07142-54025 

International Sales Offices: Australia (2t 662-4255; Belgium (2) 466-8199; Canada {416) 625-1907; China |1) 868 721 *4017; Denmark {42} 274511; Finland (Of 372144; France [1) 69077802; Greece (I) 3614300; Hong 
Kong [5)448963; India (22) 23-1040; Israel (52) 545685; Italy (2) B2470J; Japan {3} 502-5550, (3) 348-8301, (3) 555-1111; Korea [2) 756-9954; Netherlands [70) 09-6360; New Zealand 164) 0-545313; Norway {2} 531250; 
Portugal |1) 545313; Singapore (65) 7707621; South Africa (12) 8037680/93; Spam [1] 455-8112; Sweden (8) 761-7820; Switzerland (1) 723-14)0; Taiwan (2} 702-0405, 

Data Transition is a registered trademark at Data Translation, Inc. All other trademarks and registered liademarfcs are the property flf their respect wliokters. 
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#4 PROGRAMMABLE 
1 EDITOR 


Integrated environment for 
MFW com P' ,ers > assemblers, 
linkers, debuggers and 
MAKE. 

• Mouse support 

• Pull-Down Menus 

• Columnar Blocks 

• 1000 Level Undo 

• Regular Expressions 

• Small 70K size, fast 

• DOS, UNIX/XENIX and FlexOS 

• Also VEDIT $69, VEDIT Jr. $29 

FREE Evaluation Copy 
Call 1-800-45-VEDIT 

The new VEDIT PLUS is the productivity 
breakthrough programmers have been 
looking for. You can run not only popular 
compilers, but all of your favorite tools 
from within the editor with a single key¬ 
stroke or from the menu system. 

VEDIT PLUS gives you the advantages of 
an exceptionally powerful and flexible 
editor without giving up the convenience 
of an integrated environment, 

VEDIT offers stunning performance, ver¬ 
satility and ease of use. Completely writ¬ 
ten in assembly language it’s lightning 
fast and small. Other features include 
multiple file editing, windows, unlimited 
keystroke macros, context sensitive help, 
word processing, automatic indenting 
and total configurability. 

Only VEDIT lets you quickly edit largefiles 
ofuptoS million linesand 8000 chars/line. 
Installation is easy; VEDIT EXE is all you 
need—no overlays and no environment 
variables. 

VEDIT PLUS adds a powerful macro 
programming language, complete with 
source level debugging. 

Since VEDIT hit the pages of BYTE maga- 
zine in May 1980, nearly 100,000 pro¬ 
grammers, engineers and writers have 
been enthusiastic users. 

VEDIT PLUS-$185 for DOS, $285 for 
UNIX/XENIX. Call for a free demo today. 

Greenview 

P.CL Box 1556, Ann Arbor, Ml 45106 
(313)996-1299 • Fax (313) 996-1308 
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Listing I: The Chaos Manor CONFIG.SYS and AUTOEXEC.BATfiles. 


CONFIG.SYS 

LASTDRIVE=E 

DEVICE-C:\QEMH\QEMM.SYS RAM 

FILES-24 

BUFFERS^ 

DEVICE=C: \ QEMM\LOADHI.SYS /H:l \BIN\ANSI.SYS 
DEVICES; \QEMM\LOADHI,SYS C:DEMON \ EXXTF210,SYS 
/D:DEN0N'CD/N:2/C :1Q 


AUTOEXEC,BAT 
PAUSE 
VERIFY ON 
BREAK-ON 

C:\QEMM\LOADHI C:\BIN\FQUftVOUS.COM 
C;\TECMAR\VGA PS/3 

PATH^C:\QEMM\j C:\j C:\BINjC:\NORT0NjC:\DV;C:\QW;C:\M0USE1; 
REM SET CAT=c:\PCLIB\ 

PROMPT IP |T?H?H$H |G 

BE 3 A WHITE ON BLUE 

C:\QEMM\L0ADHI /R;2 BUFFERS 15 

C: \QEMM\LOADHI iR:l C:\MOUSEl\MOUSE 

REM C:\M0U3E1\SETSPEED f?2 /FC;\MOUSEl\M0USEPR0.FIL 

CHKDSK 

C:\QEHM\LOADHI C:DEMON\MSCDEX /D:DEN0N-CD/M:20 
REM SET CDPATH=C: \B KSHLF; D: \SOFTWARE j D:\BOOK 
REM DV 


problems. They're perhaps a bit faster 
than the Laserdek drives, but it's not a 
big difference. 

They work fine together. 1 had real 
trouble daisy chaining Laserdek drives: 
sometimes they'd work, and sometimes 
they wouldn't, and I never learned why. 
The Denons gave no problems at all. Part 
of my test was to run them in a DBSQ- 
view window, and that worked fine, too. 
The only problem I had was that Micro¬ 
soft Bookshelf is memory-resident and 
you invoke it by pressing the Left-Shift- 
Alt keys, and Shift-Alt is understood by 
DESQview to mean that you're making a 
keyboard macro, I believe, though, that 
both Bookshelf and DESQview have 
ways to reconfigure the hot keys, so it 
should be simple enough to set them up 
so they don't conflict. 

The Bureau of Electronic Publish¬ 
ing—a private company specializing in 
CD-ROMs and CD-ROM drives—is cur¬ 
rently recommending Denon drives, and 
Microsoft offered me a Denon to replace 
the Laserdek, I haven't had these long, 
but they look good to me. Incidentally, 
like the Laserdek, the Denons have audio 
output, and they come with software to 
let you play compact disks through any 
stereo or boom box. Works fine, too. 

Z-386/25 QEMM-386 Configuration 

I have had a number of requests for the 
exact system I use with DESQview in my 
Z-386/25. What you see in listing 1 
works well with the new QEMM,SYS 
from Quarterdeck. (Note: The DENON 
line in CONFIG.SYS is in two parts, but 
it is in fact one long line.) 


This works with my current Tecmar 
VGA board; other boards may require 
you to exclude certain high memory 
areas. 

QEMM-386 and Manifest 
The new QEMM-386 memory manager 
from Quarterdeck is a delight. It's fast 
and darned near bulletproof. QEMM- 
386 will turn all (or as much as you want) 
your high extended memory—memory 
above 640K bytes and below 1 MB—into 
expanded memory usable by any EMS- 
capable program. It also comes with the 
LOADHI programs—both .SYS and 
.EXE— that will put drivers and such up 
there. Note in my CONFIG.SYS and 
AUTOEXEC.BAT files in listing I that 
I've packed just about everything into 
that high memory area. 

Quarterdeck also has Manifest, the ul¬ 
timate 386 system snooper program. Run 
Manifest, and you'll find out everything 
you ever wanted to know about your sys¬ 
tem, such as: Exactly where is the video 
RAM? Where does DOS put a thing like 
POURVOUS.COM? Which interrupts 
do what? And lots more. When I first got 
Manifest, I spent a couple of hours just 
poking around with it. It's fun. 

QEMM-386 works with nearly every¬ 
thing. It's true that some versions of 
Microsoft Windows try not to work with 
QEMM-386, but you can get around that 
by renaming the program. Instead of 
QEMM.SYS, rename it to FRED.SYS, 
or any other .SYS you like, and change 
the CONFIG.SYS statement to match, 
QEMM-386 won't mind, and since all 

continued 
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VIDEO COURSE 


Learn C+ + 



NO RUSH! 

NO TRAVEL! 
NO HOTELS! 
ONLY $499.95 


am C+ + Now! 
e great exodus of 
igrammers from C to 
+ has begun! Since 
•+ builds on C, it's the 
siest OOP language to 
irn . That's why it's called 
e language of the 90's". 

f hy the rush? 
ODUCTIVITY! Yes, , C+ + 
ogrammers can write 
Dgrams in less time 
pairing less maintenance- 
rge projects become 
jch easier to manage. 

ifortunately, learning 
h + can be very costly . 
□ssroom instruction is 
pensive even without the 
rvel and hotel costs. Of 
urse, not learning will 
st you even more in the 
ig run. Now there is an 
Fernotive! 


Used in con/unction with 
the concise workbook and 
tutorial disk, you will find 
everything you need for 
fast-track C+ + tuition. 

The course is generic fi.e. 
compiler and hardware 
independent] and is 
available with or without 
the award winning Zortech 
C+ + Compiler for 
MS-DOS and OS/2. 

Start writing C++ code 
within a week , 

As a C programmer, you 
will start producing C+ + 
code within a weelc of 
concentrated use of this 
course , Alternatively, spend 
just an hour a day 
watching the video and 
working through the 
suggested exercises to 
learn C+ + in only six 
weeks! 


11 An excellent bargain ... 

I heartily recommend" 
Gary Roy, PC WEEK 

Save yaw company 
thousands of $$$' 5 . 

One programmer can train 
for only $499*95, but you 
can train ten programmers 
for /ust: 

C+ + Course $499.95 
9 Extra Workbooks $269.55 
Total i0 students $769.50 

Yest Only $76.95 each! 
(With all the FREE refresher 
courses you need!) 

Now, Zortech with its new 
C++ Video Tutorial has 
refined the art of video 
tuition and presentation 
even further for the 7990's. 

IN USA CALL: 


Only $499.95 complete 

• Six Videos with 32 lessons 

• 256 page workbook 

• Tutorial disk 

• Compiler & hardware 
independent 

• NTSC or PAL format 

• Tax deductible 


Don't delay, order now! 
Just mail the coupon or call 
the order hotline for some 
day shipment. 


USA: Zortech lnc. f 
1165 Massachusetts Avenue, 
ARLINGTON, MA02174 
Voice: 61 7-646-6703 
Fax: 617-643-7969 


EUROPE: Zortech Ltd., 

106-108 Pawis Street, LONDON 
SE18 6LU 

Voice: 44-1-316-7777 
Fax: 44-1-316-4138 


Australia: Noble Systems 
Voice: 02-564 1200 
Fax: 02-564 1465 


1 - 800 - 848-8408 

ToRDER fORAl" ” ” " " " Name____ 


fop C++ video 
itorial at the lowest 
ossibfe price, 
le C+ + video tutorial 
jm Zortech is the ultimate 
+ + training tool for work 
home at only $499.95. 
comes on six VHS video 
pes containing 32 clear, 
'tensive tutorials. 


The leader in video 
tutorials . 

If you don't already know 
C you can join tens of 
thousands of programmers 
world-wide who have 
learnt C with the Zortech 
Complete C Video Course, 
described as: 


Please rush me these rtems: 

G#y Des&iption Prke 

C++ Video Tutorial $499.95 

__ Extra C+ + Workbooks 1 29.95 

_ Zortech C+ + Compiler $199.95 

_ Developer's Edition J450 00 

Please odd $7.50 Shipping in USA 
International shipping charged at cos# 


Company 

Address 


State __Zip_ 

Phone_ 

MCVJ5A or CHECK_Expiry 
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Microsoft is doing is lesting for the name 
“QEMM,” Windows/286 won’t know 
what you’ve done, Windows/386 won 1 ! 
work with QEMM-386 at all* but that’s 
no loss, as I’ve found Windows/386 to be 
unreliable. 

If you have a 386, you really need 
QEMM-386 and Manifest, which get a 
User’s Choice Award, 

Bible Study 

It was a remarkable coincidence. I’d just 
got the Biblesoft PC Study Bible working 
on the Z-386/25 when Father Wilcox 
came to see Roberta, Although it was an 
unexpected visit, it worked out well: he 
helped test the program. 

The PC Study Bible consists of the Old 
and New Testaments, The following ver¬ 
sions are available: the American Stan¬ 
dard Version (ASV), the King James 
Version (KJV), and the New Interna¬ 
tional Version (NIV). There’s a complete 
concordance of each and a bunch of soft¬ 
ware to let you look for just about any¬ 
thing you like. You can ask for all in¬ 
stances of the word poor in the New 
Testament, or of begat in the Old, or 
whatever else strikes your fancy. Having 
got those, you can have the text from two 
different versions side by side on a split 
screen. 

There’s also a word processor with 
cut-and-paste capabilities and a smaller 
notepad that you can use anywhere in the 
program. This is one great aid to scholar¬ 
ly essays or sermons. 

The whole thing works smoothly and 
quickly; on Ihe Z-386/25, it’s lightning 
fast, almost instantaneous. Naturally it’s 
slower on an XT, but it will still get the 
job done. 

The program isn’t small. You need 2 
MB of storage for the software and one 
Bible version; each additional version re¬ 
quires another 1,5 MB. You can also get 
an optional add-on, the Greek-Hebrew 
Dictionary, with Strong’s translation and 
numbers and The Englishman’s Greek- 
Hebrew Concordance, That adds another 
2 MB. 

The result is that you have all the tools 
of scholarship at your fingertips. Father 
Wilcox was impressed, so much so that 1 
suspect we’ll buy him a copy for his 
birthday. 

The interface is surprisingly good, but 
there are a couple of glitches. For in¬ 
stance, if you tell it to change versions, it 
will do it almost instantly—but you have 
to remember those three-letter abbrevia¬ 
tions (e.g\ KJV) because the program 
will accept nothing else, and pressing the 
help key gets you the unhelpful message 
“That Version Not Available.” Still, it’s 
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systems. 
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not all that hard to write these things in a 
notebook until you’ve memorized them. 

All told, I have had a great deal of fun 
with this program, and I think anyone 
with an interest in the Bible, whether as 
revelation or as literature, would enjoy it. 
I’ve uploaded a demonstration version of 
BIBLE,ARC into my “tojerry/listings” 
topic on BIX, 

AutoCAD 

There aren’t many well-known micro¬ 
computer applications written in Lisp, 
but Autodesk’s AutoCAD is a major ex¬ 
ception. AutoCAD is literally the stan¬ 
dard that all other CAD programs are 
compared with. It’s an extremely flexi¬ 
ble program, with a great number of bells 
and whistles and nearly any feature you 
would want, including a programming 
language. 

Of course, AutoCAD is more program 
than many of us need, and with all its 
features, it can be a bit formidable when 
you first try learning it. Fortunately, 
there’s an alternative, AutoSketch is a 
cut-down version of AutoCAD. It has 
overlays, but not as many. It has the abil¬ 
ity to store parts as objects, so you can 
bring them back wherever you want. It 
has dimensions, rotations, springing 
curves through a set of points, and most 
of the other things you’d expect. 

Best of all, the drawings created with 
AutoSketch can be read into AutoCAD, 
if you ever want to go to the full-blown 
system. You can then get AutoShade, 
AutoSoiid, and suchlike to make as com¬ 
plex a set of drawings as you’d ever want, 
I’m using AutoSketch to do the prelimi¬ 
naries on a new project. If it gets complex 
enough, I can change over to AutoCAD; 
by then. I’ll be a lot more used to using 
CAD systems. 

The Fax Dilemma 

We have entered the Age of Fax. I think 
the only person I know who doesn’t have 
a fax system is me, and I’m weakening. 
I’ve held out this long because, as Ro¬ 
berta points out, we already get more 
mail than we can handle; a fax system 
will generate even more paper. Also, I 
don’t really want to get another tele¬ 
phone line to be tied up by a fax machine. 

There’s nothing to be done about the 
paper storm, but the telephone-line ob¬ 
jection is a solved problem. The Voice/ 
Data Switch from Rainier Technologies 
will do the job nicely. 

The Voice/Data Switch is a black box 
about the size of an external modem. You 
bring your phone line into it and then 
connect one output to your phone and the 

continued 
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THE NEW STANDARD FOR 
HIGH PERFORMANCE 
STATISTICAL SOFTWARE 


V* 




COMPLETE STATISTICAL SYSTEM 


WITH DATA BASE MANAGEMENT 


ANO GRAPHICS 


A powerful, comprehensive, elegant, and super-fast statis¬ 
tical package for IBM (PC, AT, PS/2) and compatible 
computers. ■ The CSS optimized user interface with fast 
hierarchical menus incorporates elements of artificial intelli¬ 
gence; even complex analyses require only a few keystrokes 
(batch processing is also supported). I CSS features compre¬ 
hensive, state of the art implementations of: Basic statistics, 
Multi-way frequency tables, Nonparamtric statistics, 
Exploratory data analysis with analytic graphs, Multiple 
regression methods, Time series analysis with modeling and 
forecasting (incl. full ARIMA), General ANOVAJANCOVA/ 
MANOVA, Contrast analysis, Discriminant function 
analysis, Factor analysis, Principal components, Multidi¬ 
mensional scaling, Item analysis/Reliability, Log-linear 
analysis, Cluster analysis, Non-linear estimation, Logit/ 
Probit analysis, Canonical analysis, Survival and Failure 
Tim analysis (Censored data), Quality Control analysis, 
and much more. ■ All statistical procedures are integrated 
with fast data base management and instant, presentation 
quality graphics (over 100 types); full support for all mono 
and color graphics boards (incl. VGA) and over 100 plotters 
and printers (incl. the HP and Postscript standards). ■ All 
CSS screen output is displayed via customized Scrollsheets™ 
(i.e., dynamic, user controlled, multi-layered tables with cells 
expandable into pop-up windows); all numbers in a Scroll- 
sheet™ can be instantly converted into a variety of 
presentation quality graphs; contents of different Scroll- 
sheets™ can be instantly aggregated, combined, compared, 
plotted, printed, or saved. I The flexibility of the CSS input; 
output is practically unlimited: CSS offers an intelligent 
interface (read/write) to all common file formats (Lotus, Sym¬ 
phony, dBU, dBIII +, DIF, SYLK, ...) and special utilities to 
easily access data from incompatible programs; graphics can 
be saved in files compatible with desktop publishing pro¬ 
grams (Aldus, Ventura). I CSS data files can be as large as 
your operating system (DOS) allows; OS/2 version coming 
soon. ■ CSS precision exceeds the standards of all common 
precision benchmarks. I Technical note: The CSS user 
interface and all I/O were written in Assembler and bypass 
DOS; graphics and data management were written in 
Assembler and C; the computational algorithms were 
written in Assembler and optimized Fortran. ■ $495 (plus 
$5 sh/h); 14-day money back guarantee. 
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Z StatSoft 


2325 East 13th Street ■ Ikilsa, ON 74104 ■ (918)583-4149 
Fax: (918) 5834376 


Overseas Offices: StatSoft of Europe (Hamburg. FRG). ph: 040/4200347. fax: 040/4911310. StatSoft UK (London, UK), ph: 0462/482822, fax: 0462/482855. StatSoft Pacific (Melbourne, Australia), 
ph: 613-4974755, fax: 613499-7410, StatSoft Canada-CCO (Ontario), ph: 416-849-0737, fax: 416-849-0918 Available From: CORPORATE SOFTWARE and other Authorized Representatives Worldwide: 
Holland: Lomax BV 02968-94210; France: Conceptel (1) 45669700; Sweden: AkademiData 018-696201; Korea: Geul Bang (02) 272-1973 












































































CHAOS MANOR 


ITEMS DISCUSSED 

AutoCAD 10 .. 

...$3000 

PC Librarian 


SpinRite II....... 

.$89 

for the 386.., .,,.. 

.,*$3300 

single-user... 

,..$99 

Gibson Research Corp. 


Auto Sketch .. 

.$149.95 

LAN version ....... 

..$199 

22991 LaCadena 


Autodesk, Inc. 


United Software Security, Inc. 


Laguna Hills, CA 92653 


2320 Marinship Way 


8133 Leesburg Pike, Suite 380 


(714) 830-2200 


Sausalito, CA 94965 


Vienna, VA 22182 


Inquiry 990. 


(415) 332-2344 


(800) 892-0007 



Inquiry 981. 


(703) 556-0007 


Voice/Data Switch TB20I 

..$299.95 



Inquiry 984* 


Rainier Technologies Corp. 


Den on CD-ROM Drive. 

.$925 



17950 Northeast 65th St. 


Bureau of Electronic Publishing 

PC Study Bible.$139,95 

Redmond, WA 98052 


141 New Rd* 


Biblesoft 


(206)881-5151 


Parsippany, NJ 07054 


22014 Seventh Ave. S 


Inquiry 99L 


(800) 828-4766 


Seattle, WA 98198 




(201) 808-2700 


(206) 824-0547 


Vopt.,...*.. 

... $59.95 

Inquiry 982, 


Inquiry 985. 


Golden Bow Systems 

2665 Ariane Dr*, Suite 207 


DESQview 386.... 

..$219.95 

Pol vmod 2.. 

$1600 

San Diego, CA 92117 


Manifest.. 

...$59.95 

The Software Lifeline, Inc. 


(800) 284-3269 


QEMM-386. 

...$99.95 

2600 Military Trail, Suite 290 


(619) 483-0901 


Quarterdeck Office Systems 


Boca Raton, FL 33431 


Inquiry 992. 


ISO Pico Blvd. 


(407) 994-4466 




Santa Monica, CA 90405 


Inquiry 986* 


World Factbook 1989 Database 

(213) 392-9851 




CD-ROM..... 

.$99 

Inquiry 989. 


POURVOUS.COM. 

. $5 

Quanta Press 




Northgate Computer Systems, Inc. 

2550 University Ave. W, Suite 245N 

OFFune ... 

...$99.95 

13705 First Ave. N 


St. Paul, MN 55114 


Gazelle Systems 


Plymouth, MN 55441 


(612) 641-0741 


42 North University Ave., Suite 10 

(800) 548-3993 


Inquiry 993- 


Provo, UT 84601 


Inquiry 987. 




(801)377-1288 

Inquiry 983, 


ProModem 2400 MFAX . 

Prometheus Products, Inc. 

7225 Southwest Bonita Rd* 
Tigard, OR 97223 
(503) 624-0571 

Inquiry 988. 

..$299 




other to a modem or fax machine. You 
then record a message into the box. 
When someone calls, the box answers 
the phone and tells callers to dial 3 to talk 
to someone or wait for the tone if they 
want to send a fax (or modem message). 
That’s it* The box switches from one to 
the other, thus allowing one phone line to 
serve for both data and voice. 

The Voice/Data Switch will work fine 
with a private-branch-exchange or KSU 
internal phone system; just plug that in 
instead of a phone. You can even have an¬ 
other phone connected at the Rainier unit 
if you like. 

This wouldn’t be suitable for an office 
that gets a lot of fax traffic, of course, but 
for someone who doesn’t get much, it 
will do the job nicely. Naturally, you can 
send a fax out with this system. While the 
fax part is in use, anyone who picks up 
the voice phone will hear a busy signal* 

In my case, I T m connecting this to the 


new Prometheus ProModem 2400 
MFAX fax/modem system for the Mac. I 
can then use the Mac scanner—either the 
Apple unit or the new Seikosha scan¬ 
ner—to get an image for transmission, 
and of course incoming stuff goes into a 
data file for printing on the LaserWriter. 
The Prometheus is both a fax and a stan¬ 
dard 2400-bps modem, and it works 
fine. More on it another time. 

Winding Down 

As usual. I’ve hardly made a dent in the 
piles of stuff here. The game of the 
month is Action Stations (Conflict Ana¬ 
lytics, 119-2 Norfolk Rd., Naval Air Sta¬ 
tion, Alameda, CA 94501)* This is a 
first-class simulation of naval surface 
warfare as it might have been in, say, 
1930, prior to the development of naval 
aircraft. 

The book of the month is actually a 
pair by Rick Cook: Wizard's Bane and 


The Wizardry Compiled, from Baen 
Books. Imagine a typical Silicon Valley 
nerd transported into a world of magic— 
and the magic is subject to programming 
by a skilled hacker. Good fun. 

Next month, a whole bunch of stuff, 
including reports on the American Asso¬ 
ciation for the Advancement of Science 
meeting. ■ 


Jerry Pournelie holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
Jerry welcomes readers' comments and 
opinions. Send a self-addressed, stamped 
envelope to Jerry Pournelle, do BYTE, 
One Phoenix Mill Lane t Peterborough , 
NH 03458 . Please put your address on 
the letter as welt as on the envelope. Due 
to the high volume of letters, Jerry cannot 
guarantee a personal reply . You can also 
contact him on BIX as “jerryp ." 
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|Can your compiler 

meet the challenge? 

W invite you to take an existing program 
and compile it using TopSpeed C. Then, com¬ 
pare the overall performance with the compiler 



IpfirflJfl / OO 

hrtntf/ji.l 

1 knrfariZQ 1 tension 7.0 

100% ANSI compatible* 

y' 



Integrated environment 

d 


y' ' T/“ ‘ -: 

Pass parameter in regisiere 

V 


W 

Expan d a ny fun clion es inline code 




Supports OS/2 




QOS Dynamic Lint Libraries 
(axrteytvtk ttnkidatbadftml 

*/ 



Smart linking 

tmty r^rmTcat rvtir amtOsta tinted into . EXJU 

✓ 



Type-safe linking 

(fumiim punmam <tnd mm# n ■ rtwW fimiedtit tint time) 

1/ 



Fully automatic make wocks across libraries 

d 



Time-sliced scheduler hpr multi-tasking under DOS 

V 



Short pointers in any segment 

V 



Hypertext help with library online 

v' 


/ ~v5r7TVtfi 

V 


you now use. If you are 
not 100% satisfied, re¬ 
turn the entire package 
to us, and we will refund 
all of your money. 


' Suilprf h\-SrilMuftinifttn Urttlik-Uftthinrib ftutttvtian ft’nrnuro' Qimfiktiw1/Kiddjline /WW 


TopSpead's seaml essfy Imeg ratea 
midfr windowed erivinehmeni 


VI D *' ViBtipl I mo ra tike Debugger)! 
a sou rce-iavdl, nuilh-windcrwed 
symbolic debugger 


In Eng land & Europe contact: 
Jensen & Partners UK Ifd. 

S3 Cl erkemve II Road 
London EC1IVt5NP 
Phona: [t3UZ53-J|J33 
Fax:l0l)£iM442 

C Standard Edition £149; 

C Extended Edition£295; 

C OS/2 Edition £370. 

Call on handling £ VAT 
charges, und TopSpeed 
Modula-2 pmduct prices. 



Standard Edition— 

Op|Jml/tng.DOScLinipilCF, Iniegriicti 
so-urcc'bvt’t debugger, smart linker, 
automatic nuke, complete ANSI 
library, t> mcfflorj models, BCI Inter' 
tare, time-shred scheduler; MS-DOS/ 
RIOS Interface, superset of MS and 
'tartHi C libraries, and wmv. 

Extended Edition- 

Standard Kdhfon plus fulJ source code 
to libraries, pvsl-roorlcra debugging, 

MS Windows support support for DOS 
DJX> towtlj-s), asscmWtxdisassemblct 
profiler, DOS call monltar, and more, 

OS/2 Edition- 

Extended Edition (eKCtpi for DOS com 
ptler) plus ability togeneraie DOSiae- 
rtitoblcs, full support of OS/2 Kernel it 
PM cults, QH'2 smart linker, folly auiu- 
malic generation of DLLs, source for 
pmii-aod mode libraries, and more. 


Bcmiliffliirln rtsBagur'i! Msrt 
Itpinllhm, Nowratisir It, <388 
Cwiyrqjto-c llfla PC fames 
Wqnidand CW CcniBiiniiutUMis Ltil 


TopSpeed C: 

Standard Edition $199 

(DOS Compiler & VI□) 

Extended Edition $395 
OS/2 Edition $495 

64-pa go TopSpeed C Technical 
Spec ii iejiti ons booklet ava liable 
upon request 

Cell on TopSpeed Modula-2 
compiler Iwith objects] & toolkits. 

To Order: 

In the U.S, call: 

1-800-543-5202 

In Canada, call: 

1-800-543-8452 

Call on shipping^ handling 
chflrejes & volume discaunts. 

V1SA/MC accepted. 

3El-dny uricondiliontiJ 
moneybag guarantee. 


JbpSjmt and TbcbKtf are trademarks of Jensen & Partners International. Other brand a ndproduct names are trademarks or reglstend trademarks aftbeir respective holders. 


Jensen & 

Partners 

International 

UUl&in Anionic Road. Sle. 301 
Mountain View CA 9^043 

Phone; HI5)96?5fC# 
l-Tv (415) ^v-3288 
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A PC that looks good in your 
office won’t look good for long 
out in the plant 

Where heat murders micro¬ 
processors. Dust decimates 
disk drives. And vibration 
victimizes video cards. 

Which can wreck your entire 
operation. 

That’s why Texas Micro¬ 
systems offers a complete line of reliable, IBM-compatible 
products and systems specifically engineered for those 
brutal industrial environments that eat pretty PCs 
for breakfast. 

To ensure maximum reliability we design and manu¬ 
facture from scratch practically everything that goes into 
our systems. Like passive backplanes—which, by the 
way, we pioneered for PCs in 1983. These backplanes 
accommodate a full complement of convenient, plug-in 
components. And they’re why our mean time to repair 
is a phenomenal 10 minutes. 

You won’t find passive backplanes—or lower MTTR— 
in any of the leading office PCs. 



Mission Critical Workstation 
1448:9 option slots, 2 drive bays 
and a 95-132 VAC, 47-63 Hz 
power supply 



Ultra-fast 32-bit (80386) AT* 
equivalent CPU board B386S. 
Available at 16, 20. 25. 33 MHz. 


We also build industrial-strength option cards to han¬ 
dle myriad functions. As well as 286, 386" and 486" 
CPU cards in a full range of processor speeds. Our CPU 
card designs use Very Large Scale Integrated circuits 
and programmable array logic 
devices to reduce component 
counts by 50-60%. Which 
enhances reliability and resis¬ 
tance to physical stress. And 
ultimately contributes to our 
remarkably long mean time between failures: 70,000- 
^ 100,000 hours, calculated against the 

■ MIL Standard Handbook 217E. 

You won’t find that kind of card 
selection—or MTBF—among the lead¬ 
ing PC makers. 

You won’t find them torturing their 
systems like we torture ours, either. 
Not only do we perform extensive 
“shake, rattle and roll” tests on 

Mission CriticalBencktop each new design, but we pretest 
2003. io optwn dots. 2 drive our systems. Burning diem 

bays and a 95-130 VAC, i* , . , 

47-440 Hz power supply. in at 55°C for 42 hours straight. 




























Pretty reliable 
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Just to make sure they can take the heat at your plant 

What's more, we shock-mount our disk drives to stand 
up to vibrations surpassing Richter scale proportions. 
And we use only high-reliability power supplies that can 
go 100,000 hours, MTBF. 

With all that reliability designed into our products, is 
it any wonder that we guarantee better support than the 
leading PC makers? Every system we offer comes with a 
full one-year, on-site warranty. Theirs don't We also offer 
a toll-free number For technical and sales information, a 
regional network of sales engineers, engineering support 


[tVNfrCompariam Chart 


Texas Microsystems 

COMPAQ 

IBM 

Passive backjdane^^ 

YES 

NO 

NO 

10G,000-hour-MTBF power supply 

YES 

NO 

NO 

Shock-mounted disk drives 

YES 

NO 

NO 

Maximized MTBF 

YES 

NO 

NO 

Positive pressure Eltration 

YES 

NO 

NO 

Operation at 55°C 

YES 

NO 

NO 

42 hours bum-in at 55°C 

YES 

NO 

NO 

Maximum expansion slots available 

14 

5 

5 1 

1-year, on-site warranty 

YES 

NO 

NO 

Toll-free support number 

YES 

NO 

NO 

Regional sales support 

YES 

NO 

NO 

“Shake, rattle and roll™ testing 

YES 

NO 

NO 


for systems integration and a guarantee to meet shock 
specs. And, of the leading PC makers, Texas Micro¬ 
systems has the longest history of design using Intel 
microprocessors: 15 years in all. That's why youll find 
our systems hard at work in harsh 
operating environments at 70 
of the Fortune 100 companies. 

Granted, the leading office 
PCs may be prettier than ours. 

But our industrial-strength sys 
terns are designed to be more 
reliable. And that makes our 
systems look a lot better 
where it really counts: 

Your production line. 



Mission Critical Rack-mount 
2001: JO option slots, 3 drive bays 
and a 95-130 VAC. 47-440Hz 
power supply. 


For technical or sales information, call 

1 - 800 - 627-8700 

Texas Microsystems Incorporated 

10618 Rockley Road * Houston. Texas 77099 
713-933-0050 - Pax: 713-933-1029 
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TERMINAL EMULATION FROM TERM ISN’T THE NEXT 
BEST THING TO BEING THERE. IT IS BEING THERE. 


With TERM, YOU 
con operate remote 
systems exactly os 
it you were there. 



ICHIrl / 


is considered the industry standardfor exact terminal emulations , but 
emulation isn *t the only issue - regardless how precise it is. The real objective is access , 


and accessibility requires that your machine act like their machine. 


Exact Emiiiatioti. 


With SCO Color Console and TERM 
anything that runs on Xenix can now be 
operated remotely from your PC, 

Macintosh or Unix box, TERM 
literally puts you in front of 
the remote system* You 
can now take advantage of 
the full range of keyboard 
functions and screen attri¬ 
butes including function key ’ 
programmability and complete 
color support* In short, your terminal 
becomes their terminal* This is access* 

In addition to SCO ANSI, TERM fea¬ 
tures very exact VT22Q, VT102, WyseSO and 
nine other terminal emulations on any phys¬ 
ical display device* Other emulation features 
include a fully remappable keyboard, 132 
columns, transparent print, graphics line 
draw and multinational character support* 
Network & Asynchronous Access. 



Exact emulations are merely one feature 
in a communications program which is con¬ 
sidered the industry standard for asynchron¬ 
ous communications. And now Century 
Software introduces TermNET- all of the 
features of TERM in a network version. 


TermNET operates identically to TERM 
and provides direct network connectivity 
featuring multisession TCP/IP, OSI and X.25 
support. Both TERM and TermNET pro¬ 
vide intelligent file transfer for 
fast data movement and a 
powerful, customizable script 
language that automates every 
aspect of communication 
sessions* They run identically 
on machines made by over 100 
manufacturers, providing key¬ 
stroke-for-key stroke compatibility 
across multiple operating systems including: 
MS DOS, UNIX, Xenix, Macintosh, VMS, 
BTOS, MS-Windows and X Windows. 

Access A Connectivity Solutions. 

Century Software is dedicated to meeting 
the challenges of systems interoperability 
With the addition of Term ACS (Asynchron¬ 
ous Communications Server) and 'TERM for 
X Windows to our family of software pro¬ 
ducts, we are creating The Access Standard - 
a complete line of communications tools that 
provide state-of-the-art asynchronous and 
network connectivity. This means access to 
information from any system, any network. 

Century is the access standard* 


TERM AT A GLANCE 

* Multi session Network £ Asynr Access. 

* Direct W»| OS! % US network support. 

* Emt VT220, VT102, Wyw50 and SCO ANSI op 
□!J systems. 

* Fully remappobie keyboard. 

Full numeric keypad support. 

Full color support. 

Automatically rcslcrrlable file transfers. 
State-oMiMrt Lempel-Ziv Welch data 


t 


* 38.4K sliding window file transfers. 

» KEKMIT protocol for mainframes. 

- XMODEM and YMODfM protaak far bulletin 


► Wildcard file send/reteivc capability. 

* Aulfrlogin, M/iM modem control. 

• Powerful script language for customized 


1 Performs unattended pel ling/file transfers. 


* Electronic mail/IELEX/fAX Easylink/MC Gotewoy. 
■ Superior i Windows xterm Replacement 


© 


CENTURY 

SOFTWARE 

The Access Standard 


5284 South 320 West, 
Suite Cl 34 

Salt Lake City, Utah 8410 
Phone: 801-268-3088 
Facsimile: 801-268^2772 


UNITED KINGDOM 
Systems Marketing 
Phones 0488-681004 


FRANCE 

Tfluris Data 

Phone: (1)30-21-55-05 


FRANCE 

Top-tjog 

Phone: (1)42-04*51-18 


BELGIUM 

Top-Log 

Phone: 02/872*22*40 


NETHERLANDS 
T-Point Software 
Phone: 074-912470 


ITALY 

ESA Computers 
Phone: 0541*741313 


WEST GERMANY 
Tauris Data 
Plume: (61 Zl) 509392 


AUSTRALIA 

Qunix 

Phone: (07} HS\S6 
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Prowling 
the Networks 



Getting on the 
Usenet network, and 
what to do when 
you’ve gotten there 

U senet, that anarchistic collec¬ 
tion of computer sites that no¬ 
body seems able to explain ad¬ 
equately, is the network most 
information-starved Unix system owners 
aspire to connect to. Once your system is 
on Usenet, you can read and post news, 
gather the free software posted to comp- 
,sources and alt.sources, keep your 
network maps up to date with comp- 
.mail.maps, and exchange E-mail with 
people from around the world. 

Getting on the Network 

To get on Usenet, the age-old advice is, 
“Ask around." Unix users with network 
addresses are generally the best source of 
information about where to find a nearby 
mail or news feed (a site that agrees to 
supply you with a network connection). 
Computer science centers at local univer¬ 
sities are often good places to start. 

Many sites are set up for public-access 
mail and Usenet gateways, and these 
might help if you canY find any local 
feeds. There are also sites that allow 
dial-up connections to their Usenet-con¬ 
nected Unix systems—a useful idea for 
people with personal computers who 
don't want to run Unix just for Usenet 
purposes. A list of many of these systems 
(some of which request donations) is 
available by setting up a UUCP connec¬ 
tion to the Telebit-equipped system 
Ignpl at (215) 348-9727, using a log-in 
name of nuucp and no password, and re¬ 
questing the file /usr/spool/uucppub- 
lic/nixpub via UUCP. Note that no 
public BBS or regular dial-up log-in is 
available here. This is only for UUCP 
connections, courtesy of the donated 


time and equipment of Phil Eschallier. 

A good node to hook up to might be 
UUNET (3110 Fairview Park Dr., Suite 
570-B, Falls Church, VA 22042, (703) 
876-5050, fax (703) 876-5059, or infog- 
uunet.uu.net), a very large and special¬ 
ized site with connections not only to 
Usenet, but also to the Internet and other 
major networks, UUNET is run by a 
nonprofit organization originally spon¬ 
sored by the Usenix Association and 
exists solely as a communications link. It 
provides mail and news feeds, and it has 
over 600 megabytes of public domain 
software available for direct access or on 
tape. It also runs a commercial TCP/IP 
network service. Subscribers can get 
substantial discounts on certain modems 
and books, and a special rate for low-vol¬ 
ume users was recently instituted. 
Dozens of Tele bit modems, a high-speed 
T1 link and X.25 connections, and over 
2.5 gigabytes of disk space make 
UUNET a unique system. 


Getting the News 

Getting the software needed to run a 
Usenet node seems like a classic dragon- 
and-egg problem, since it’s distributed 
via Usenet. But once you have a simple 
UUCP connection to a Usenet site, they 
can just send you the source code, since 
the NetNews software itself is public do¬ 
main. Xenix users have it a bit easier; 
they can get a precompiled version of the 
NetNews software directly from The 
Santa Cruz Operation. 

Getting NetNews running is complex 
but not arduous; it's certainly more than 
can be covered in this limited space. I re¬ 
fer readers in search of more detail to 
Ben Smith's article “The Unix Connec¬ 
tion” (May 1989 BYTE) and to the books 
Managing UUCP and Usenet by Tim 
O'Reilly and Grace Todino and Using 
UUCP and Usenet by Grace Todino, 
both published by O'Reilly and Asso¬ 
ciates, 632 Petaluma Ave., Sebastopol, 

continued 
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THE UNIX /bin 


REAL-TIME 
MULTITASKING 
KERNEL 


8086/88,80x86/88 80386 

Z80, 64180, 8080/85 68000/10/20 

m Fast, reliable operation 

■ Compact and ROMable 

■ PC peripheral support 

■ DOS file access 

■ C language support 

■ Preemptive scheduler 

■ Time slicing available 

■ Configuration Builder 

■ Complete documentation 

■ Intertask messages 

■ Message exchanges 

■ Dynamic operations 

— task create/delete 

— task priorities 

— memory allocation 

■ Event Manager 

■ Semaphore Manager 

■ List Manager 

■ InSight'" Debugging Tool 


THE BEST 

Join over 600 developers such as 
IBM®. Xerox. Hewlett Packard, 
Hayes, Hughes Aircraft and NASA. 

CHOOSE AMX 

The best low-cost, high-performance 
real-time multitasking system 
available today. 


No Royalties 
Source Code Included 


Demo Disk $25 US _ „ . 

Manual only *75 US Ca " lor pr,ces ,or 
AMX 86 *3000 US other processors. 

(Shipping/handling extra) 

IBM is a registered trademark of IBM Corp. 

280 is a trademark of Zilog, Inc. 

AMX. AMX 86. InSight are trademarks of 
KAOAK Products Ltd 

KADAK Products Ltd. 

206-1847 West Broadway 
Vancouver, B.C., Canada 
_ V6J 1Y5 

» Telephone: (604) 734-2796 
IF Fax: (604) 734-8114 


CA 95472, (800) 338-NUTS, (707) 829- 
OS 15, or ora!nuts. Once you’ve suc¬ 
cessfully exchanged news messages with 
your news feed, all you have to do is post 
your site data to the group news.new- 
sites, with a copy to rutgers!uucp- 
map, and you’re on the network. 

So, what do you do once you are able to 
receive files from the network? The first 
thing you might do is ask your news feeds 
if they have the source code to a number 
of important communications-oriented 
programs, without which you will be 
working a lot harder than necessary (and 
if they don’t have it, you can post a mes¬ 
sage in comp.sources.wanted). 

Free and Useful 

Written by Peter Honeyman and Steve 
Bellovin, pathalias computes relative 
mail paths from your computer to all 
others known on the network. It works 
by parsing the map data posted to the 
group comp.mail.maps and creates a 
database usable by other programs, in¬ 
cluding uuhosts, small, and elm. The 
completed database contains not only 
what are considered to be the quickest 
paths, but also their relative cost. With 
over 18,000 entries in the database and 
all the possible permutations, you’ll 
probably need at least 4 MB of memory 
to run it without excessive paging or 
swapping. 

Created by John Quarterman, uu¬ 
hosts is a large shell program that helps 
manage the information in the comp- 
.mail.maps data files. It creates an index 
of all sites on the network and lets you 
look up all available data about a site on 
the fly. Once you’ve tried perusing the 
data with grep, you’ll know why Quar¬ 
terman wrote this program. 

Many systems have antiquated mail 
delivery programs that can’t properly 
handle network addresses and security 
concerns. The small program solves 
these problems fairly well, although you 
might have to be creative when installing 
it on some systems. The program is con¬ 
figurable as issued, and, of course, you 
always have the source code to look at. 
The current released version is by Chris¬ 
topher Seiwald, as far as I can determine. 

Originally written by Dave Taylor, 
elm (for Electronic Mailer) has gener¬ 
ated so much interest that Hewlett-Pack¬ 
ard (for whom it was written) has turned 
it over to a group called the Usenet Com¬ 
munity Trust for further development. 
It’s a screen-oriented mail program that 
you can use with AT&T Mail Forms as 
well as with regular Unix mail. It can use 
the pathalias database for outgoing 
mail and can reverse the path of incom¬ 


ing mail to help ensure that replies will 
get to the original sender. There are zil¬ 
lions of options that let you customize 
elm’s performance and even its screen 
appearance. The program can even file 
and answer mail for you automatically. 

Another program that I have found 
very useful is xcomm, by Larry Gensch 
(lar3ry on BIX). It is a Unix-oriented 
telecommunications program, mainly 
oriented toward calling non-Unix sys¬ 
tems. So that logging on can be done 
automatically, xcomm keeps a list of 
phone numbers and start-up scripts, 
which is similar to the way that UUCP 
works. It has cu-compatible put and 
take commands and lets you upload and 
download both binary and text files, 
using XMODEM and CIS protocols. You 
can start or end disk logs of interesting 
material while you are on-line. Its script 
language allows you to automate ses¬ 
sions. The program fills in the gaps left 
by standard Unix commands and lets you 
communicate with any system that sup¬ 
ports the ASCII character set. 

Other Networks 

Usenet is certainly not the only Unix-ori¬ 
ented network, although it is the largest. 
Some other (but still by no means all) 
important networks include the Internet 
(which itself comprises ARPANET, 
CSNET, MILNET, and NSFNET), BIT- 
NET, CompuServe, FidoNet, and MCI 
Mail. Geographically oriented networks 
include ACSnet (Australia), EUnet (Eu¬ 
rope), IUnet (Italy), JUNET (Japan), and 
UKnet (United Kingdom). While most of 
these are Unix-oriented, quite a few are 
not, but all can be reached via UUCP or 
TCP/IP connections from any Unix sys¬ 
tem. The trick is to have the appropriate 
mail software and to know how to reach 
the “gateway” machine to the target net¬ 
work while using the correct address. 

That brings up another problem. Unix 
users using UUCP are accustomed to ad¬ 
dresses like gecko!lizard!serpent! 
reptile!dragon, where you must spec¬ 
ify an explicit path to ensure mail deliv¬ 
ery. The preferred addressing method 
for the 1990s is called “domain address¬ 
ing,” which leaves the actual delivery 
mechanism out of the address. Thus, 
while my computer has been known for 
years as simply “infopro” under UUCP- 
Net conventions, you can now address it 
as infopro.uucp, signifying that it is the 
infopro machine in the UUCP domain. 
Notice that the “bangs” (! characters) are 
gone under this scheme. My new, im¬ 
proved, full domain address, therefore, 
is now david@infopro.uucp, in place of 

continued 
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The entire MKS documentation package 
proved excellent in every respect" 


Daniel MeAuliffe, IEEE Computer, Jan. 1990 

Powerful UNIX™ Tools for 
DOS and OS/2, 

We can tell you that MKS Toolkit offers 
both experts and novices the purest form of 
UNIX utilities in a DOS or OS/2 environ¬ 
ment, Fortunately, we don’t have to. 

Software reviewers, universities, and major 
corporations all over the world are discover¬ 
ing MKS Software and how it can help their 
programmers and software developers make 
the most of their creative talents. 

Reduce Keyboard Shock 

With our proprietary code, the MKS 
Toolkit offers you more than 150 UNIX 
System V.5-compatible tools for DOS or 
OS/2. With MKS Toolkit, your computer or 
clone becomes a comfortable environment 
for shells, string matching, editing, file ma¬ 
nipulation, and more. Productivity increases 
because all the familiar commands are at 
your fingertips. 


“MKS software is absolutely the best in its 
class. Don’t mix environments without it ." 

Grower Righter Director Hybrid Systems, 

Novell Netware Product Division 

Site Licences 

MKS Toolkit reflects its users’ needs. 
Organizations such as AT&T, H-P, ITT, and 
NCR - all heavily committed to the UNIX 
system - use MKS Toolkit to create a 
standard operating environment. Universities, 
from Harvard to UCLA, use MKS Toolkit to 
enrich personal research computing environ¬ 
ments and double the bandwidth of their PC 
teaching labs. The National Institute of Stan¬ 
dards and Technology uses MKS Toolkit as a 
standard operating environment for experts 
and as a POSIX training tool for neophytes. 

Interconnectivity 

MKS Toolkit interacts well on standard 
PC and PS/2 networks. Combined with 
Novell Netware™, the most popular LAN for 
PCs, MKS Toolkit creates a UNIX time 
sharing system in DOS or OS/2 organiza¬ 
tions. UNIX shops can now hook up all their 
PC’s using PC-NFS™) and MKS Toolkit, 
enabling you to use a PC as a Unix worksta¬ 
tion and off-load your mini or main machine, 

POSIX Tools 

MKS is an active participant on the 
POSIX 1003 standards committee. This in¬ 
volvement reflects MKS’s commitment to 
tracking the shells and utilities standard to the 
fullest extern possible under DOS or OS/2. 
Apart from mull-tasking and constraints on 
file names under DOS or OS/2, MKS Toolkit 
follows the POSIX standard. MKS achieves 
this by building the underlying POSIX 
system on DOS or OS/2 before moving 
utilities. 


POSIX Training 

Government departments and organiza¬ 
tions choose MKS Toolkit as a cost-effective 
means of familiarizing personnel with the 
POSIX environment - now a Federal 
government standard for computing. 

Cost-effective Learning Tool 

If your organization is committed to 
moving into the UNIX environment, then 
MKS Toolkit is the perfect learning path, 
DOS or OS/2 users retain the familiar world 
of the PC keyboard and programs and move 
effortlessly to a UNIX environment on their 
desktop. Exposure to new commands and 
functionality now becomes an integral part 
of the novice's working day. 

"With this package, you can become 
familiar with the UNIX environment 

on your microcomputer, with DOS 
only a keystroke away,” 

Byte Magazine, May 1989 

MKS Programming Platform 

MKS Toolkit is the heart of the MKS 
Programming Platform. MKS Platform helps 
smooth out the details of programming and 
software development by adding time-saving 
utilities such as; MKS RCS (Revision 
Control System), MKS Make™ (automated 
program builder), MKS LEX & YACC™ 
(compiler learning and construction tools). 
Also available is MKS SQPS™ an enhanced 
version of the Documentator’s Workbench™ 
with complete troff tysetting capabilities. 

In all, you simply cannot find a more 
complete set of commands and utilities to 
get you from DOS or OS/2 to UNIX or 
POSIX, With MKS Toolkit or Platform, you 
get there fast, stress-free, and with no extra 
investment in hardware. 


ES Full 30 day money back guarantee, 

For more information, or to order, coif: 1 -800-265-2797 (continental U.S. only} 

1 -519-884-2251 (outside continental U.5.J 1-519-884-8861 (FAX) 

35 King Street North, Waterloo, Ontario, Canada N2J 2W9 

MKS. MKS Mate. MKS Toolkit. MKS RCS. MKS LEX « YACC are trademarks of Mortice Kern Systems Inc. UNIX is a trademark ol AT4T. 
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the older infoprol david. 

There are many other domains, each 
of which is a high-level gateway that 
knows how to route messages. For in¬ 
stance, you could have an address such as 
foo@bar.klunker.com, which would 
signify that the destination is a person 
with the log-in name foo on the computer 
called bar at a company named klunker 
(the suffix .com means it's a company or 
a commercial entity of some kind). Or 
you could send mail to joe@finagle 
, sm art-c o 11 e ge. e du ( j oe atte nds smart- 
college, an EDUcationai institution, and 
has an account on a machine called fina¬ 
gle), or to singh@curry* Calcutta. in (a 
person named singh at a computer called 
curry in Calcutta, India). 

In each case, your software only has to 
know how to translate the domain (.com, 
.edu, or . in) into a machine destination. 
From that gateway machine, your mes¬ 
sage will be routed (internally to the do¬ 
main) to the destination machine. In 
many cases, the information provided in 
the maps will go even further, allowing 
your computer to generate a path directly 
toklunker.com, smart-college.edu, or 
Calcutta, in. 

For more information on the wonder¬ 
ful and confusing world of network ad¬ 
dressing and gateways (the above is only 
a small sample of the possible confu¬ 
sion), a recently released book by Don- 
nalyn Frey and Rick Adams called 
!%@:: A Directory of Electronic Mail 
Addressing and Networks (O'Reilly and 
Associates, 1990) is a must. The book 
lists full details on over 100 different 
networks and has maps* contact, and 
gateway information, as well as many 
pages on all the addressing schemes. 
Rick Adams is the president and techni¬ 
cal director of UUNET Communications 
Services and is in a good position to 
know the tricks for getting around the 
networks. 

Over the next few months, I'll expand 
the discussion of public domain software 
past communications. I'll talk about the 
legendary Free Software Foundation and 
GNU Project, available archives and 
where to find them, and the work and 
benefits you can get from using “freely 
available*' software. ■ 


David Fiedler is publisher of the Unix 
Video Quarterly and the journal Root, 
as well as coauthor of the book Unix Sys¬ 
tem Administration. He can be reached 
on BIX as Jiedler , ” 

Your questions and comments are wel¬ 
come . Write to: Editor, BYTE, One 
Phoenix Mill Lane , Peterborough t NH 
03458 . 
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NOW THE CHOICE IS SIMPLE. 


USE THE FAIR COM* TOOLBOX AND 
GET BOTH 4GL SPEED AND 
C SOURCE CODE POWER. 

Whether you need the development 
speed and convenience of 4GL pro¬ 
gramming or the low-overhead 
power capabilities of C source code, 
the FairCom ToolBox can meet the 
requirements of any professional 
developer! 

INDUSTRIALSTRENGTH TOOLS 

Develop applications the way you 
want with The Toolbox's industrial 
strength tools. 

Development Environment by 
d-tree™ 

■ Prototype generation 

■ Data dictionary 

m Dynamic resource swapping 

■ Screen management 

■ Overlapped windows 

■ File restructuring 

■ Runtime portability 

■ Menu management 

File Management by c-tree^ 

■ Variable length Tecords 

■ Key compression 

■ Client/Server architecture 

■ Ascending/Descending key 
segments 

■ Dynamic space reclamation 


■ Portable. Used in over 100 
environments 

■ Variable length key fields 

■ High speed B+ trees 

Report Generation by r-tree® 

■ Complex multi-line reports 

■ Multi-file access 

■ Complete layout control 

■ Conditional page breaks 

■ Nested headers and footers 

■ Unlimited control breaks 

■ Dynamic format 
specifications 

■ Horizontal repeats 

■ Powerful set functions 

POWER AND FLEXIBILITY 

Now you can create applications 
using the methods you like — 
whether iPs 4GL convenience or C 
source code power. You can have it 
all with FairCom's introduction of 
The ToolBox Special Edition. And at 
^695 you get this power at a price 
you can afford. 

ORDERTODAY 

Order the FairCom Development 
ToolBox and use it for 30 days. No 
risk. If the FairCom ToolBox doesn't 
meet your development needs, just 
return the entire package for a full 
refund. 



CALL 1-800-234-8180 TODAY 
FOR YOUR FAIRCOM TOOLBOX 

The ToolBox / 

Professional Edition.*1,095.00 

DOS, Unix, Xenix, VMS, 

OS2 Full source, single 
and multi-user support. 

The ToolBox, 

Special Edition .*.*695.00 

Microsoft, Borland, Xenix, 

OS2 Object Libraries, single 
user only. 

Upgrade to 

Professional Edition.*400.00 

Includes overnight delivery. 



FAIRCOM 

corporation 


4006 West Broadway 
Columbia, Missouri 65203 
(314) 445-6833 
FAX (3140 445-9698 
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Introducing AvCase™8051. 

Three finely-tuned instruments for 
embedded-system development. 


AvCase" 8051 C Compiler, Assembler* and Simulator from Avocet. Play them solo* For peak performance. Or bring them together in 
perfect harmony as an integrated system. AvCase will manage all the steps—from editing source code* compiling* 
assembling, and linking, all the way to debugging. • High-level language m the key of C AvCase C 
Compiler is our biggest seller. It produces fast, tight, optimized code that helps speed development time. 

* Clear, concise scoring. AvCase Assembler is the classic Avocet assembler tuned-up and ready for 
your most demanding applications. a _ "Full dress rehearsal without leaving jour desk. 

your own PC, With the new source-level 
language level. ■ Let the music 
budget—and develop a high-quality, 

Find out more about these finely- 



AvCase Simulator lets you test code on 
debugging feature you can work at both the C and assembly 
begin. If you want to meet your project deadlines—come in on 
bug-free product—you simply can’t do better than AvCase. 



tuned instruments. Fax, write, or call toll-free 1-800-44S-&500 for complete information* including a 
free AvCase Brochure and Avocet Catalog. 


AVOCET 

SYSTEMS? INC. 



Avocet Systems, lnc, r 120 Union 51.. P.0, Box 490, Rockport, Maine 04S56. Telephone 1-8QD-44B-85G0/in Maine, or outside the US. call 207-236-9055/FAX 207-236-6713. TLX 467210 Avocet Cl. 

Circle 23 on Reader Service Card 






♦ Do-It-Yourself 

CD-ROMS 



If the information you 
need to access isn’t on 
a CD-ROM, maybe you 
need to make your own 

L ast month I talked about how 
useful CD-ROMs are if you 
need rapid access to a vast quan¬ 
tity of information from com¬ 
mercially available sources. But what do 
you do if the data you need to access is 
your own proprietary information? You 
learn to “roll your own” CD-ROM. 

A government agency had this kind of 
a problem. It simply had too many repair 
parts to keep track of. As a result, the 
agency's employees were frequently un¬ 
able to find the correct replacement parts 
even though they were available some¬ 
where in the warehouses and storerooms. 
Managers found that they were often 
buying parts at retail that were already in 
inventory because no one had been able 
to locate them. 

Determining the cause of the problem 
was easy. The agency was responsible for 
keeping track of hundreds of thousands 
of parts, which it dutifully listed in cata¬ 
logs that were printed on paper or stored 
on microfiche. There were so many en¬ 
tries in the catalogs that the employees 
couldn't be sure whether they were really 
finding the proper part or whether they 
were missing an item that was on a 
change sheet or a missing page. 

The paper catalogs and parts listings 
were the biggest problem. A search of the 
piles of paper was doomed to failure. 
Even the handling and storage of the 
paper that was required for the catalogs 
was a problem, A solution was needed, 

ROM to the Rescue 

Although the agency had thousands of 
items to keep track of, the inventory was 
fairly stable. New items were added to 


the list slowly, and old items were re¬ 
moved only occasionally. What was 
needed was a compact, easy-to-use way 
to find the repair parts. A CD-ROM was 
an obvious choice. 

Moving the parts catalogs to CD-ROM 
allowed the employees to look for a part 
by its stock number, its name, or by the 
name or stock number of the item it was 
installed in. The CD-ROM software al¬ 
lowed users to read descriptions of the 
item, see ordering instructions, and even 
see a drawing of the item if necessary. 
Suddenly, all that was required to serve 
as a catalog was a personal computer 
with a CD-ROM drive and a user with 
minimal training. 

Doing It Yourself 

While the government agency had the 
help of a consultant to convert the parts 
data for use with a CD-ROM, such con¬ 
versions are rapidly becoming easy 
enough that some companies can do the 


work themselves. At the same time, the 
cost is dropping so fast and so drastically 
that publishing on a CD-ROM may be¬ 
come cheaper than publishing a catalog 
on paper. It all depends on the appli¬ 
cation. 

This is not to say that the cost is insig¬ 
nificant. A company that has to convert 
records on paper to digital information 
will have a great deal of work to do. The 
information may have to be keyed in by 
hand, one record at a time, which can be 
expensive. 

Of course, many businesses already 
have their information digitized. It may 
be in the form of an inventory, for exam¬ 
ple, which can easily be stripped of un¬ 
necessary fields and used as the informa¬ 
tion for the CD-ROM. 

Once you've done this, the next impor¬ 
tant step is deciding what your users are 
going to do with the data. What kind of 
searches are you going to do? What will 

continued 


ILLUSTRATION: PAUL FISCH © 1990 


MAY 1990 *BYTE 89 


































Circle 24 on Reader Service Card 


DOWN TO BUSINESS 


ITEMS 

DISCUSSED 

Prices are not included due to the individualized nature of the dam conversion , 

data preparation, and premastering processes. 

FULL-SERVICE CD-ROM 

MediaBase 

DEVELOPMENT: 

Crowninshield Software, Inc. 

1105 Commonwealth Ave. 

Network Technology Corp. 

Boston, MA 02215 

7401-F Fullerton Rd. 

(617) 787-8830 

Springfield, VA 22153 
(703) 866-9000 

Inquiry 1103. 

Inquiry 1101. 

Optical Build 

Optica] Convert 

CD-ROM DATABASE 

Optica] HSG-Build 

SOFTWARE: 

Optical Prep 

Optical Publishing, Inc. 

Graphic Knowledge Retrieval 

155 West Harvard St. 

System 

Fort Collins, CO 80525 

Text Knowledge Retrieval System 

(800) 869-7989 

KnowledgeSet Corp. 

(303) 226-3466 

888 Villa St., Suite 500 

Mountain View, CA 94041 
(415) 968-9888 

Inquiry 1102. 

Inquiry 1104. 


your data, it's time to get it ready for the 


THE 

ULTIMATE 

WEAPON 

In the fast changing computer 
industry, making the right pur¬ 
chase decision can be a real 
battle. At the front are sellers 
who are armed with sales pitches 
designed to sell the only prod¬ 
ucts they have to offer - you 
need unbiased facts. Bidders 
fire off their prices but you 
need scouts to make sure all 
prices are known. Are you armed 
to really win this battle? 

With AXSYS, you have the elec¬ 
tronic weapon that is as so¬ 
phisticated as the industry it 
commands. Anytime day or night, 
you can connect to the AXSYS 
system and have instant access 
to the comprehensive, unbiased 
data you need to make the right 
purchase at the best possible 
price. 

Manufacturers, distributors, 
dealers, VARS, integrators and 
consultants connect to AXSYS to 
give you up to the minute 
pricing, service offerings, 
features, product availability 
and other valuable detail. 
AXSYS even gives you access to 
advisors who can help you chart 
your winning mission strategy. 

How, you can easily locate even 
hard to find products, compare 
features and prices and explore 
various configurations. You can 
even leave E-Mail requests to 
all suppliers instantly and 
place orders with the supplier 
of your choice. AXSYS is your 
ultimate weapon for the 90's 
and can make you the ultimate 
winner; 

Rates for Buyers 

S50 Annual Fee + .35/mlnute connect time 
No Monthly Fees or Monthly Minimum 

AXSVS 

North Tower 1625 * 999 18th Street 
Denver. CO 80202 USA 
(303)293-2201 Fcue (303)293-8407 



the search criteria be? This information 
is critical in deciding how the data will 
be organized and indexed, and how use¬ 
ful the resultant CD-ROM will be. 

Searches and Indexes 
Deciding on the search criteria probably 
isn't as hard as it may seem at first 
glance. Essentially, the process consists 
of deciding what the users will be look¬ 
ing for and where they might find it. A 
parts listing, for example, might be set 
up so that you can search for the part 
number, the name, the revision or modi¬ 
fication number, and the part number of 
the parent assembly. Other types of data 
require other search methods. You may 
even want to do a full text search in some 
cases. 

The details of how you will approach 
this process depend to some extent on the 
abilities of the database software you 
plan to use. Some of the database pack¬ 
ages designed for use with CD-ROMs let 
you search for two words in the vicinity 
of each other, some allow logical opera¬ 
tors, and some only allow simple text 
searches. 

Once you have decided what you want 
to look for and how you want to find it, 
you need to get your data into shape. It 
has to be in a format that the company 
that makes the CD-ROMs can use. Nor¬ 
mally, if the data is in a flat ASCII file, a 
dBASE file, or a comma-delimited file, 
you needn't do anything. Your data is al¬ 
ready in an acceptable format. Once you 
have chosen how you want to present 


CD-ROM company. 

The Four Steps 

1 spoke to Tom Vredand, president of 
Network Technology in Springfield, 
Virginia. Network Technology provides 
the Lasertex software that many CD- 
ROM developers use to support searches. 
It also provides a complete CD-ROM de¬ 
velopment package, from preparing the 
data to providing the finished product. 

According to Vreeland, there are four 
essential steps to producing a CD-ROM 
for distribution: preparing the data, pre¬ 
mastering, mastering, and replication. 
Any company with the proper equipment 
can perform the first two steps and save 
the cost of paying an outside firm to do it. 
Mastering and replication involve the 
production of the actual disk, which re¬ 
quires specialized equipment. This must 
be done by a compact disk production 
company. 

Once your company data is in elec¬ 
tronic format (either it was already on 
disk or you had it keyed in), you must 
prepare it lor premastering. This means 
that you have to take the information you 
developed about search criteria and in¬ 
dexing and put it into use. 

Companies such as Network Technol¬ 
ogy, Crowninshield Software (Boston, 
MA), KnowledgeSet (Mountain View, 
CA), and Optical Publishing (Fort Cob 
lins, CO) provide database software and 
development tools that allow companies 

continued 
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Well take your stats 
and make you the 
most valuable player 
in your league. 
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Data analysis software 
from SPSS gives your PC 
a winning advantage. 

It doesn’t matter which field you play 
hardball in. With the right combination of 
equipment and ability, you can be a hero. 

You get that ability with SPSS. 

Whether your equipment runs on 
MS-DOS’" or PC-DOSr* OS/2™ or a 
Macintosh™ So you turn raw data into 
useful facts. And yourself into a smarter 
decision maker. 

With SPSS and its options, you can 
interface directly with data from your 
database, spreadsheet or other 


application software. Then manipulate it 
in countless ways. From data entry to 
advanced statistics, forecasting, 
presentation and more. 

Voted #1 by the fans. 

When the readers of PC Week chose 
the top statistical software for "user 
satisfaction" (12/5/88), their choice was 
SPSS. And no wonder. 

SPSS is designed not only for your 
computer's operating system, but also 
for its operator. With menu and help 
systems, plus an on-line statistical 
glossary. So you're always in control. For 
market research, sales analysis, quality 
control and more. 


And you can always count on the 
training, support, and ongoing 
upgrades of SPSS. The team that's 
come through for over 1 million users 
since 1968. 

Find out how SPSS can make you first 
in your micro league, by calling 

[312] 329-3315. 

We'll give you the numbers to really 
stand out in your field. 



Best in the final analysis. 

444 North Michigan Avenue, Chicago, Illinois 60611 
SPSS International BV: Avelingen West 80, 

P.O. Box 115,4200 AC Gorinchem, 

The Netherlands 


SPSS rs a registered trademark of SPSS Inc. PC DOS and OS/2 are trademarks of International Business Machines Corporation MS-DOS is a trademark of Microsoft Corporation 
Macintosh is a registered trademark of Apple Computer. Inc. Not all options are available on all operating systems 


Circle 257 on Reader Service Card 








DOWN TO BUSINESS 


to develop their own CD-ROM search 
routines using packaged software. These 
packages provide an easy-to-use inter¬ 
face with menus and windows, and they 
usually support the display of graphics 
images on computers equipped to 
display them. 

Once the data-preparation step, which 
includes testing of the search software, is 
complete, the next step is pnemastering. 
This process involves adding the indexes 
and the error-correction information that 
will be needed to support CD-ROM use 
and transferring the information to either 
a nine-track tape or a WORM (write 
once, read many times) disk. 

Most software will support CD-ROM 
development on an IBM AT-compatible 
computer. A few packages will let you 
use a minicomputer or a mainframe, 
which will speed up the process. In 
either case, the transfer medium must 
hold all the data, the indexes, and the 
error-correction information, which can 
amount to as much as 800 megabytes for 
one CD-ROM. This is why you need tape 
or a WORM disk. 

Once you have delivered the tape to the 
CD-ROM production company, the pro¬ 


cess is out of your hands. The company 
will create the master used for manufac¬ 
turing the disk itself and then injection- 
mold the distribution copies. You will re¬ 
ceive a shipment of the finished product, 
ready for sending out to your customers. 

The Costs 

Depending on how much of the work you 
can do yourself, and on what shape your 
data is already in, CD-ROM production 
can be relatively inexpensive. According 
to Vreeland, the entire process, includ¬ 
ing production of the finished disks, can 
cost less than $10,000. The exact costs 
are difficult to determine, because they 
depend on the amount of data, the work 
to be done, and the royalties on the data¬ 
base software. 

Network Technology charges $13 per 
disk—a price that covers disk production 
and the royalties. Other suppliers have 
other ways of charging, so exact compar¬ 
isons are difficult unless you have de¬ 
tailed information on your specific cir¬ 
cumstances. 

One often-overlooked cost is the addi¬ 
tion of a CD-ROM drive to the computers 
that you 11 use to access the CD-ROM 


you are developing. In the past, these 
drives were expensive, but the price has 
been dropping. Vreeland pointed out that 
CD-ROM suppliers, including his com¬ 
pany, are trying to find ways to increase 
sales of the CD-ROM drives so that more 
people can use the CDs they produce. 

Because of much lower prices, it’s 
much easier to convince your customers 
to buy a CD-ROM drive to use your cata¬ 
log. After all, they don’t want to be inun¬ 
dated by catalogs any more than you do. 
And they do want to be able to find prod¬ 
ucts and inventory easily using a mini¬ 
mum of staff time. CD-ROMs can make 
that happen. ■ 


Wayne Rash Jr. is a contributing editor 
for BYTE and a member of the profession¬ 
al staff of American Management Sys¬ 
tems, Inc. (Arlington, VA). He consults 
with the federal government on micro¬ 
computers and communications. You can 
contact him on BfX as “waynerash, ” or 
in the to. wayne conference. 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE, One 
Phoenix Milt Lane, Peterborough, NH 
03458 . 


dBASE FAX-Merge 


Intelligent PC-Fax Board 


dBASE Data Merge 
& Broadcast with 
record selection 
Produce Desktop- 
Publishing Quality 
output at receiving 
end 

Directly Sends 
Outputs from most 
WP, CAD, DTP & 
Graphics softwares 



Friendly & Powerful 

• Easy e? Dynamic insertion 
of logos, signatures o) 
graphics 

• Multiple Documents/pages 
per transmission 

• Multiple Fax Directories 

• Broadcasts to Mailing List 

• Background Receive with 
a u toma tic prm tou t 

• On-screen Document 
Preview 

• Direct Scan-and-Send 

• Supports most popular 
graphics formats 

• Scheduled/immediate 
Transmission 

• G3 compatible, 9600 bps 

9 Full European Character 

Support 

• Sends from User programs 


SKYWORLD TECHNOLOGY LTD., HONG KONG 

(852) 577-7848 Fax (852) 890-5777 

Master Distributors 

USA: ESCO Systems Inc., Sunnyvale, CA 94089 
(408) 744-9001 Fax (408) 744-1920 
Canada: AMA Computers Irte., Mississauga. Ontario 
(416) 897-2153 Fax (416) 897-2151 
West Germany: Pacific Technologies GmbH, Hannover 
(511) 350 0340 Fax (511) 352 3575 

‘Also supports Clipper, FoxBASE & other file compatible softwares. 
USA Suggested Retail Price $399. Price may vary In other countries. 
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Enhance Your Connectivity 

We have your personal computer serial 
communications covered! 


Fax: 1-601-467-0935 


DEVELOPMENT HARDWARE & SOFT 
P.0. Box 2310 

Bay St. Louts. MS 39521-2310 
MS & Technical Support 1-601-467-3048 


The PCSS-81V is GTEK's newest intelligent eight port serial 
communications board for the PC/XT/AT bus. 
Band rates up to 57600. Dynamemory ™ allo- 
on board memory "on the fly’* as 
Up to 768K of buffer ram and 
128K of eprom. Executes native 
80S6 code. Program included 
to load and execute a pro¬ 
gram of your design 
on the board. 
Order Now 

TQ ^ Tolt Freel 

ORDER 
CALL 

800-282-GTEK (4835) 


GTEK ALSO OFFERS: 

PCSS-fl—High performance, low cost. S port intelligent board for [he PC/XT/AT, 
PCSS-4IM—As above with up to 2 Megabytes of Dynamemory for the PC/XT/AT. 
PCSS-8X—8 port board with DB-25 connectors, for the PC/XT/AT. 

PCSS41TX—As above with modular RJ-11 telco jacks. 

MCSS-91— 9 port intelligent board for Micro-Channel computers, 

MCSS-8TX— 8 Com ports for Micro-Channel computers. 
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Check out 

Hi's new DL series 





8500 Camercm Boat!, Austin, TX 78753 


f b\S suggested retail price Subject to change 
Houston Instrument nt a trademark of AMETBK, Inc. 


KWJ* I IK Km JEfciyufar- f.'^A 


HOUSTON 

INSTRUMENT. 

a division of AMETEK 


Large format. 
Big features. 
Small price. 


These are just some of the many 
standard features packed into Hi’s new 
DMP-60 DL series of pen plotters. 
Based on the popular DMP-60 line, the 
new DL series delivers a blend of proven 
performance and state-of-the-art 
innovation. At a surprisingly 
low price. 


Top of the line. Heavy 
duty. Large format. 
Loaded with standard 
features. Priced as low 
as $4,895.* 

Check it out by calling 
1-800-444-3425 or 512-835-0900. 


£ 

£ 

£ 

£ 

£ 

l 

£ 

£ 

£ 

✓ 


Eight-pen changer jr 
LCD user interface display 

One-year warranty mm 

Plot optimization 
“Quick scale” feature & 
Standard media up to 36"x48" 
Sizzling speed up to 40 
High resolution of 
Roll-feed option # 

Scanner option 
1 Mb buffer option 











When your memory’s low, 



Intel 5 years 

Above Board Plus 8 ZMb-Yow memory isrit 
what it used to be. Todays high-end applica¬ 
tions require more memory than cva 7 St 
nothing gives you the compatibility, reliability, 
& service of an Intel. Supports OS a .. $599. 


□ Vh n format available from us. Specify 
when ordering. 

® package includes both SV* N and Vh" 
disks. 

10! Vfa" format available from manufacturer 
by request Call us for details. 

CR —copy protected ; NCR— not copy protected. 

The four-digit number next to each product 
is the product r s ITEM NUMBER. Please refer 
to this number when ordering. Thank you. 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 



Precision Software ... NCP 

\*\Suf%rbose 4 pr WWc^-Combines intuitive 
pull-down menus with fourth generation 
programming took, powerful forms designer 
and image management. Be a GUlnius: 

Buy Superbase 4 today!..$459, 


Adobe Systems ... NCP 

6591 ©Illustrator Windows 1.0_ $279, 

6590 ©Streamline Windows 1.0 . 229. 

Aldus ... NCP 

1332 □ Page Maker 3.0 . 499. 

Alpha Software i( , NCP 

5104 ©Alpha Four 1.1.319. 

4103 ©Alpha Wbrks 2.0.89 

Application Techniques ... NCP 

1214 ©Pizazz Plus 1.3. ..69. 

AshtonTate ... NCP 

4450 DdBASEJV 1.0 . 499, 

Autodesk NCP 

4519 □ Autosketch 2.0.95. 

6119 OAutosketch Animator 1.0 . 245. 

Avery ... NCP 

6006 ©Label Pro 1.0.... 49. 

Bitstream ... NCP 

©Collections: 


Reports and Proposals, Presentations 
or Spreadsheets .. each 159. 


©Headlines (1 to 6) . each 99. 

©Fontware.each 99, 



Microsoft ... NCP 

0 Word pr IKmfows-Combines the power of 
Word for the PC with ease of use and WYSI¬ 
WYG accuracy of Microsoft Windows, 
Integrate graphics and data from Windows 
applications into your documents— $329. 


Bloc Publishing ... NCP 

6546 ©DiskVision 1.1..45. 

1447 □FormTool 2.01.55, 

6245 ©PopDropPLUS 1.0.59, 

Borland International ... NCP 

4330 HlTurboC Professional Pack 1.0.,,. 175. 
4332 0 Tu rbo Pascal Professional Rack 1,0. 175. 

6242 ©Quattro Pro 1.0 . .. 289. 

1514 ©Paradox 3.0.. ., . 469. 

Brighfbi(l*Roberts ... NCP 

5408 DHyperpad 1.0...., . 85. 

Broderbund ... CP 

1434 □ New Print Shop (NCP) .39. 

1433 ©Memory Mate 3,01 (NCP) .45. 

Button Ware ... NCP 

6419 ©PC-File5,0.. 75. 

Caere NCP 

6004 ©Omnipage 386 2,1 . 599. 

Central Point ... NCP 

5039 ©PC Tools Deluxe 6.0. 89. 

5038 DCopy I! PC 5.0. 27. 


Chipsoft ... NCP 

1663 HTurboTax for 1989 Taxes 7.0,. , , $45, 
Hindividual States, .each 34. 

Chronos Software ... NCP 

4387 ©Who*What»When 1.09.119, 

Concentric Data Systems ... NCP 

6575 ©R&R Relational Report Writer 3B 109. 

Corel Systems ... NCP 

5506 □ Corel Draw 1.1... 329. 

Crosstalk Communications ... NCP 

2908 □ Crosstalk XVI3J. 119. 

5611 □ Crosstalk for Windows 1.0.129, 

DacEasy ... NCP 

1748 ©DacEasyAccounting 4.0.89. 

Data Storm ... NCP 

4798 0PROCOMM PLUS 1,1.52, 

Delrina Technology ... NCP 

4325 ©Per FORM 2,0.... 169. 

Delta Technology ... NCP 

5829 ©Direct Access 5.0.52, 

Digital Composition Systems ... NCP 

5876 ®db Publisher Report Maker 2,0 . 185. 

Dow Jones ... NCP 

5494 0 News/Retrieval Membership Pkg. 24. 


5th Generation ... NCP 

2762 DMace Utilities 1990. 89 

3950 ®FastbackPlus2.1 . 109. 

FormWorx ... NCP 

5810 □FormWorx with Fill & File 2.5 , ,.. 85, 

Fox Software ... NCP 

6188 HFoxProl.O. 489. 

2233 0 Fox base Plus 2,1. 199, 

Funk Software ... NCP 

2228 □ Sideways 3.21. 42, 

4479 DAIIwaysl.O.85. 

Generic Software ... NCP 

2265 BGeneric CADD Level 3 1.1.3., . 169. 

Great American Software ... NCP 

4880 oOne Write Plus Accounting Sys, 2,06179. 

5825 ©Money Matters 1.0. 55. 

Harvard Associates ... NCP 

2324 0PC Logo 3.0_ 59. 

Hayes ... NCP 

2293 ©Smartcom II 3.0...89. 



Cord Systems NCF 

□ Corel Draw i.i-You get over 100 typefaces 
and over 300 pieces of dipan free! Change 
colors, rotate, stretch, copy, combine fill 












































































or performance is slow, 


Hilgmeve ... NCP 

2323 ®HypefACC£S3ffilO|DOS&OS^ $115, 


IBM ... NCP 

6187 ©Storyboard Plus 2.0.. . ... 239. 

6599 OCurrent 1.0 . 239. 

Individual Software ... NCP 

2408 OProfessor DOS 4A..27. 

6222 □ Resume Maker 1.0..29. 

Intuit ... NCP 

2426 ©Quicken 3.0., ..39. 

Lord Publishing ... NCP 

5191 ©Ronstadt's Financials 1.02. 75. 

Lotus NCP 

5417 D1-2-3 3.0. call 

5653 □ 1 -2-3 2.2. call 

5134 ® Magellan 1.0. 149. 

4131 ©Agenda 1,0 ..... 275. 

2660 □ Freelance Plus 3.01 . 345. 

MECA ... NCP 

4603 ©Andrew Tobias' Tax Cut 1989.... 45. 

2798 DManaging Your Money 6.0.119. 

Microcom ... NCP 

6234 DCarbonCopy Plus 5.2 (2 req ,)... 115. 

Micrografr ... NCP 

6294 BlDraw Plus 1.0 , .... 289. 

Micro Logic ... NCP 

2968 □ Torn ado 1,8. 55. 

6787 ® Info Select 1,0. 55. 

Microlytlcs ... NCP 

2731 DGOfer 2.0. 45, 

Microsoft ... NCP 

2860 DLearning DOS 2.0 ..35. 

2904 □ Works 2.0.99. 

2901 DWord 5.0. 209. 

6195 ©Word for Windows .. 329, 

2856 ©Excel 2.1 (req. 80286/80386) .. call 

6133 ©Excel for OS/2 1.0,. . 339. 

5188 DQuIckPascal 1.0. 55. 

2894 □QuickBASICs,.69. 

2895 □QuickC2,0. 69. 

2853 ©C Compiler 6.0 .. 339. 

Multlsott ... NCP 

4925 CJPC-Kwik Power Pak 1.5 ...79, 


Mtaoacfl C 



Microsoft ... NCP 

\EMiavsoft C frtf-Set a new performance record 
with faster^ more reliable code. New features 
include more sophisticated code optimization, 
powerful debugging enhancements, and 
second generation OS/2 support.$339. 


Nolo Press ... NCP 

2982 QWiIIMaker 3.0..,. $35. 

Norton-Lambert ... NCP 

4928 DClose-Up Customer 3.0. 135, 

4929 DCIose-Up Support 3,0 ..165. 

Paperback Software ... NCP 

6358 DVP-Planner 3D 1.0.155. 

PC Globe ... NCP 

5902 □ PC Globe 3.0. ... 39. 

5900 □PCUSA1.Q,. . ..39. 

Personics ... NCP 

3126 ©SeeMQRE 2.0. 59 

4328 ©Look & Link 1.1. 59. 

4384 ©Ultravision 2,0 . ... 79. 

Peter Norton ... NCP 

3152 ©Norton Commander 3,0,.,.89 

3146 ©Advanced Utilities 4.5 . *.89. 

6397 ©The Norton Backup 1.0..89. 

Precision Software ... NCP 

6600 ©Superbase 4 for Windows. 459. 

Quarterdeck NCP 

6422 DQRAM 1.0..... 49. 



Quarterdeck ... NCP 

□QftMf T£?-Manage your memory to it's 
fullest with ORAM. If you have an EMS 4.0 
or EEMS board, ORAM can use it to free up 
more memory within the 0-64Gk area. $49. 


3221 OExpanded Memory Mgr. 386 5,0. 59. 

3220 ODESQView 2,26. 79. 

4586 DDESQView 386 1.1 . 129. 

6400 □ Manifest 1,0..39. 

Reality Technologies .. . NCP 

6572 ©WeaJthBuilder 1.1 .145, 

Reference Software ... NCP 

4396 ©Grammatik IV 1.0. ... 52. 

Revolution Software ... NCP 

4480 ©VGA Dimmer 2.01 (screen saverj . 19, 

RightSoft ... NCP 

4155 ©RjghtWriterai. 54. 

Samna ... NCP 

5799 ©Ami Professional 1.0 . 309, 

1 - 800 / 776-7777 

MMC PC Connection 720B 

-- 6 Mill Street 

Marlow, NH 03456 

SALES 603/446-7721 FAX 603/446-7791 



Micro Logic ... NCP 

Select i.O-Thc fastest most exciting new 
way to deal with notes, ideas, plans, con¬ 
tact^ and all your RANDOM information. 


Easy yet powerful Endless uses.$55. 


Soft logic Solutions ... NCP 

3546 DDisk Optimizer 4.05. 45. 

3542 ^Software Carousel 3.01 ........ 55. 

Software Publishing ... NCP 

3499 nPFSiRrst Publisher 3.0. 99. 

3478 DPFS; First Choice 3,02 . 105. 

3496 ©Professional Write 2,12.149, 

3493 ©Professional File 2.01. 199. 

3482 □HarvardGraphics2.13 . 339. 

6289 © Draw Partner 1.0 (for Harvard Graph ) 59. 
Symantec ... NCP 

5383 El Budget E xpress 1.0. 105, 

3412 ©Grandview 1.0. 199. 

3425 DQ&A3.0 . 229. 

3431 □Timeline 4.0.__*. 469, 

Systems Compatibility ... NCP 

6564 ^Software Bridge 4.1. 79. 

Timeslips ... NCP 

2987 QTImesiips III 3.4. 169. 

Timeworks ... NCP 

6253 BPublish-lt! 1.1. 115. 



Bitstream ... NCP 

f*lFontmrt-52 different typeface packages in 

point sizes from 2 to 144.each $99. 

® ColJtctms-Typtfacz packages designed to 
produce Books & Manuals, Reports & 
Proposals, Newsletters & more. each $159. 






































































































we’ve got the chips 



•wiiwarc Publishing NCR 

U Harvard Graphics L43 -Be "free and easy” 
with the industry's best-selling presentation 
graphics package. Now includes Draw Partner 
drawing accessory FREE (normally $149 
List). Graphically the best choice.... $339* 


TOPS ... NCP 

6675 DTOPS Network Bundle 3.0. 159. 

3720 Flashcard 2.1 (AppleTalk network card; 


1 year warranty) .. 179. 

Traveling Software ... NCP 

4190 Battery Watch 2.0 (3W only) ..... 35. 

5179 SLapLinkill 3-0, .,.95. 

True BASIC ... NCP 

3561 STrue BASIC 2.1 . 52. 

Verlcomp ... NCP 

3765 ®SoftBytes2.0. 35. 

6771 a Memory Master 1.0.45. 

WordPerfect Corp. ... NCP 

3799 [^WordPerfect Library 2.0.,.75. 

3804 □WordPerfect 5,1. 265. 

6685 ®DrawPerfect1.0. 279. 

WordStar USA ... NCP 

2825 ^WordStar Prof, 6,0. 249. 

5000 □ Upgrade fo Version 6:0 ., ..89, 

Xerox ... NCP 

3812 DVentura Publisher 2.0. 529. 



Reference Software ... NCP 

E Gmmmttk IV f. 0-Checks for grammar, style, 
usage, punctuation and spelling errors in one 
pass! Now works within WordPerfect 5.1, 
Microsoft Word 5.0, Professional Write 2,1, 
WordStar 5.5, XY Write HI St more_$52. 


XTREE ... NCP 

6161 SXTreePro Gold 1.3.$75. 

XYQUEST ... NCP 

4393 oXyWrite 111 Plus 3,55. 229. 

RECREATIONAL/EDUCATIONAL 

Broderbund ... CP 

5701 □Wherefiime Carmen Sandiego? ... 32. 

6295 ®The Playroom.32. 

5851 aSimCIty..33, 

Electronic Arts ... NCP 

6436 IBI Hunt for Red October .20. 

4659 @Chessmaster210GfCPJ.35, 

5604 a Deluxe Paint II (Enhanced). ..... 89, 

Microprose ... CP 

4454 DF19 Stealth Fighter.39. 

5823 DRed Storm Rising.39. 

Microsoft ... NCP 

2856 □ Flight Simulator 4.0.39, 

Parlor Software ... CP 

3159 □ Bridge Parlor 2,3 ..49. 



Application Techniques ... NCP 

Eft&Kz Plus O-The ultimate screen capture, 
print and export software. Rated best output 
quality easiest to use, and overall best Screen- 
Capture Program, PC Week (11/27/89). $69. 


Sierra On-Line ... CP 

6023 ®Leisure Suit Larry III..39. 

6796 aCodename: Iceman.39, 

5106 aSpace Quest Ell.. 39. 

Spectrum Holobyte ... NCP 

5993 aWelltris. 22. 

Stone & Assoc. ... NCP 

3435 BMy Letters,Numbers,Words (2 to 6)22 . 

3438 @ 1st Math (ages 5 fo 8). ...22. 

3439 D2nd Math (ages 7 to 16). .27, 

Sublogic ... NCP 

6190 OAir Transport Pilot.33. 

True BASIC, Inc. ... NCP 

HKemeny/Kurtz Math Series: 

10 titles . .... each 45, 


HARDWARE 

Manufacturer's standard limited 
warranty period for Items shown is 
listed after each company name. 
Some products in their line may 
have different warranty periods. 



American Power ... 2 years 

UPS 3&?5Jf-Offers complete power protec¬ 
tion for computers and can run a 286/386 
machine, PS/2 and other small footprint 
workstations up to 25 minutes during power 
Mure. —....._........... $255- 


American Power ... 2 years 

6812 200DLfstend-bypQwersourceJ .. 155. 
6811 360SX (stand-by power source). .. 255. 

AST Research ... 2 years 

1299 SixPakPlus 384k C/S/P. 187. 

6795 SixPak 286 512k. 209. 

4107 RAMpage Plus 286 512k.419. 

4105 RAMpage Pius Micro Channel 512k 419, 

Brother International ... 1 year 

5787 HLSe Laser Printer. 1799. 

5788 HL-8Ps PostScript Laser Printer , 2949, 

Computable ... 2 years 

1604 2-Position switch box...25, 

Cuesta ... 1 year 

1608 Datasaver 400 Watt (power backup) 429, 

Curtis ... lifetime 

1694 Emerald SP-2.36. 

1707 Ruby SPF-2 (6 outlets) ..55. 

1708 Ruby-Plus SPF-2 Plus. 65. 

Diconix ... 1 year 

5655 150 Pius Printer (Parallel) . 359. 

Epson ... 1 year 


Wfe are an authorized Epson Service Center. 
1906 FX-Q50 fOOco/,, 264 Cps, Spin) . . , call 
1904 FX-105G (136col., 264 cps, 9pin).. call 
5183 LQ-510 (80 col., 180 cps, 24 pin). . . call 
1930 LG-850 (80 col., 264 cps, 24 pin) .. call 
6765 LQ-1010 (136 col, 180 cps 1 24 pin) call 

1917 LQ-1050 (136 coL, 264 cps, 24 pin) call 
4116 LQ-2550 (136 col, 333 cps f 24 pin) call 


5184 LX-810 (80 col,. 180 cps, 9 pin) . call 

1052 Printer-to-IBM cable (6 feet). ...... 15. 

5th Generation ... 1 year 

3952 Logical Connection 512k.. . call 

Hayes ... 2 years 

2307 Smartmodem 2400 . 349. 

2306 Smartmodem 2400B (w/Smartcom fi) 279, 
5991 9600 Baud V series modem. 759. 

Hercules ... 2 years 

2316 Graphics Card Plus.... 189. 

Hewlett-Packard ... t year 

6754 LaserJet 111 (wAoner) . 1679. 

6582 LaserJet IIP fw/fo ner) .. 1039. 

6581 DeskJet Plus (wfmk cartridge) .... 719. 
































































Silicon salad days. 

(Or, how we mind our Peas & Cukes.) 

W ay up north in the fertile crescent of Marlow, NH 
(pop. 562), we know how to dig down deep. 
Which is pretty difficult (even for our celebrated 
20 mole team) since the bedrock’s just inches below the 
surface and the growing season’s shorter than the day is 
long. But, with the winds of change blowing non-stop 
through the micro fields, you can’t 
just scatter your seed any which way. 

You have to put down roots! We 
ought to know—we were the first 
company to sell peripherals and 
software exclusively for IBM personal 
computers. So when customers call 
us for product specs, prices, or 


technical assistance, they’re dealing with a company that 
has its paws (and peas) planted firmly in the ground. 

A window-based system you can grow with. 

Up here in Marlow, our imagination isn't the only thing 
that’s fertile. In fact, it’s small potatoes compared to our 
PC Connection Mint Garden which comes complete with 
soil and seeds for growing a luscious crop of Spearmint, 
Peppermint and Lemon Balm right on your favorite 
window. Put a fresh sprig in your 
favorite beverage and we’re sure it 
will add a delightful je ne sais quoi 
(which means that we have no idea 
what it will add—but it’ll taste good). 
It’s free to everyone who places an 
order of $500 or more between now 
and June 30. 


4 ~ 




Grow your own in a PC Connection Mint Garden. 
Offer not available outside the Continental U.S. or 
to accounts on net terms. One per customer. 


COPYRIGHT PC CONNECTION, INC., 1990. PC CONNECTION AND THE RACCOON CHARACTER!$1 ARE REGISTERED TRADEMARKS OF PC CONNECTION. INC.. MARLOW. NH. 















to make your PC go. 


IOMEGA ... 1 year 

5116 Bernoulli II Single 44 Meg Internal $995. 

5117 Bernoulli II Dual 44 Meg External 1969. 
5113 44 Meg Cartridge Tripak (574";... 249. 
2499 PC2 Card (controller required) ... 169. 

Mountain Computer ... 1 year 


2917 40-60 Meg Internal Tape Drive. .. . 379. 

5502 83-152M Ext. Tape Drive. 759. 

5500 83-152Mlnt. Tape Drive. 629. 

6153 DC2120 Cartridge (5 pack) . 135. 

5190 DC2000 Pre-formatted Cartridges ea. 35. 
Pacific Rim ... 1 year 

5010 1.2 Meg External (forPS/2‘s) .215. 

6602 1.44 External (for PC/XT/AT) . 239. 

Plus Development ... 2 years 

3105 Hardcard 20 Meg (49 ms) .519. 

3106 Hardcard 40 Meg (28 ms) . 599. 

6425 Hardcard II40 Meg (19 ms) . 599. 

6424 Hardcard II80 Meg (19 ms) . 699. 

Seagate ... 1 year 


FREE PC7V® Hard Drive Installation 
Tape with purchase of 20, 30 or 40 Meg 
Seagate drive for the IBM PC (not for 
AT). Beta or VHS. 

2285 20 Meg Internal Hard Drive ST225 
(w/controller and cables, 65 ms). . 275. 

2286 30 Meg Internal Hard Drive ST238 
(w/controller and cables, 65 ms ). . 289. 



84 % 


Peter Norton ... NCP 

Norton Backup 1.0 -Save your data before 
you lose it with the all new Norton Backup. 

3 user modes for ease of operation at any 
level plus many more advanced features 
make your backups easy.S89. 


4554 40 Meg Int. HD ST251 *1 (28 ms). . 359. 
2287 40 Meg Int. HD for PC ST251-1 

(w/controller and cables, 28 ms) . . 419. 

TEAC ... 1 year 

4950 PC, XT 360k Drive (574";.79. 

4951 720k Drive (specify XT or AT, 3'h”) . 79. 

4670 1.44 Meg Drive for XT (37?";.99. 

4326 1.44 Meg Drive for AT (includes Bastech 

software utilities, 3V2 n copy prot.) . 119. 

MISCELLANEOUS 

Checkfree 

6360 CheckFree Xpress.25. 

CompuServe 

1676 CompuServe Information Service . . 24. 


Cables ... lifetime 

1019 Smartmodem-to-AT cable (10 feet) $15. 
5511 Right Angle Printer cable (6 feet).. . 15. 
1050 Parallel Printer cable (75 feet). 19. 

DISKS 

Maxell ... lifetime 

2789 5V4" MD2-D 360k Disks (Qty. 10 ).... 13. 

2790 5V4" MD2-HD 1.2Mb Disks (Qty. 10).. 19. 

2792 3 V 2 " DS/DD 720k Diskettes (Qty. 10). . 15. 

2793 3V2" DS/HD1.44Mb Diskettes (Qty. 10) 29. 



Intel ... 5 years 

The newest modems horn Intel provide MNP/ 
Level 5 support for fasten more reliable communi¬ 
cations. Also operates in Hayes-compatible 
mode for standard communication tasks. 
2400EXMNP* 229. 2400IntemolMNPS 199. 


Kensington Microware ... 1 year 

Master Piece Plus -An elegant power control 
center with complete surge protection and 
noise filtering. Includes five outlets, unique 
low voltage indicator, modem protection, 
anti-static pad, and swivel base.$109. 


Sony ... lifetime 

3291 5V4" DS/DD 360k Disks (Qty. 10) .... 12. 

3292 5V4" DS/HD 1.2Mb Disks (Qty. 10) .. . 19. 

3297 3 V 2 " DS/DD 720k Diskettes (Qty. 10). . 14. 

3298 3 V 2 " DS/HD 1.44Mb Diskettes (Qty. 10) 29. 

6659 QD 2000 Tape Cartridge. 19. 

6712 QD 600A Tape Cartridge.27. 

6715 QD 6150 Tape Cartridge.27. 


MEMORY 

6556 256k DRAMs (100 nanosecond) ... call 
3248 256kDRAMs(720 nanosecond). .. call 
4366 1 Meg x 9 SIMMs (100 nanosecond) call 
5510 1 Meg x 9 SIMMs (80 nanosecond) call 
5746 1 Meg Chips (80 nanosecond) .... call 

OUR POLICY 

• We accept VISA and MASTERCARD only. 

• No surcharge added for credit card orders. 

• Your card is not charged until we ship. 

• If we must ship a partial order, we never charge 
freight on the shipment(s) that complete the order (in 
the U.S.). 

• No sales tax. 

• All U.S. shipments insured; no additional charge. 

• APO/FPO orders shipped 1 st Class Mail. 

• International orders U.S. $250 minimum. 

• Upon receipt and approval, personal and company 
checks clear the same day for immediate shipment 
of your order. 

• COD max $1000. Cash, cashier's check, or money 
order. 

• 120 day limited warranty on all products. * 

• To order, call us Monday through Friday 9:00 AM to 
1:00 AM. or Saturday 9:00 AM to 5:30 PM. You can 
call our business offices at 603/446-3383 Monday 
through Friday 9:00 AM to 5:30 PM. 



WordPerfect ... NCP 
\EDrawPerject 7.0-Comprehensive presentation 
graphics program from the makers of 
WordPerfect. Create special effects, self-running 
presentations, & more. Completely compatible 
with WordPerfect & PlanPerfect.$279. 


SHIPPING 

Note: Accounts on net terms pay actual shipping. 

Continental US: 

• For heavy hardware items such as printers, monitors. 
Bernoulli Boxes, etc. pay actual charges. Call for UPS 
2nd-Day & Next-Day-Air 

• For all other items, add $3 per order to cover UPS 
Shipping. For such items, we automatically use UPS 
2nd-Day-Air at no extra charge if you are more than 2 
days from us by UPS ground. 

Hawaii: 

• For monitors, printers, Bernoulli Boxes, computers, 
hard drives, and power backups, actual UPS Blue 
charge will be added. For all other items, add $3 per 
order. 

Alaska and outside Continental US: 

• Call 603/446-7721 for information. 




© COPYFSGHT PC CONNECTION. INC., 1990. PC CONNECTION AND PCTV ARE REGISTERED TRADEMARKS OF PC <X**ECTON, INC., MARLOW. NH. RACCOON CHARACTER® AflE TRADEMARKS OF PC CONNECTION, MC. 


































































and plenty of tips 



Pacific Data Products ... lifetime 

1 15 Cartridges in One!- An economical & 
versatile font solution for the Hewlett-Packard 
LaserJet II, IIP, & ID. 103 fonts, 20 symbol 
sets, 13 type families & 11 sizes of type for 
every business application.$275. 
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MicroSpeed ... 1 year 

6007 PC-TRAC Trackball serial $75. bus $85. 
6010 FastTRAP 3D Trackbal serial 99. bus 109. 
Mouse Systems ... lifetime 

5845 White Mouse (bus or serial) .69. 

5997 Trackball (1 yr. wrnty.) serial 75 .bus 85. 

4306 PC Mouse II w/PC Paint+.89. 

NEC ... 2 years 

4799 Multisync 2A (VGA Monitor) . 499. 

5085 Multisync 3D Monitor. 689. 

6208 Multisync 4D Monitor.1199. 

Orchid Technologies ... 4 years 
4690 ProDesigner VGA (800 x 600) .... 249. 
PC Power & Cooling Sys. ... 1 year 
REPLACEMENT POWER SUPPLIES 
3202 Turbo Cool 150 (25° - 40° cooler) 129. 
3200 Silencer 150(84% noise reduction) 115. 

Pacific Data Products ... 1 year 
6779 25 in 1 Font Cartridge (for UII, HR IID) .275. 


Intel ... 5 years 

2400B Internal Modem. 159. 

2400B Internal Modem 2 (for PS/2) 249. 

2400 Baud External Modem.179. 

2400EX MNP Modem. 229. 

Inboard 386/PC w/1 Meg (w/free Amt) 579. 

Above Board Plus 512k.419. 

Above Board Plus I/O 512k. 449. 

Above Board Plus 8 2 Meg. 599. 

Above Board Plus 8 I/O 2 Meg . . . 629. 

Above Board 2 Plus 512k. 469. 

Above Board MC 32 0k. 359. 

Connection Coprocessor (w/Fax-it). 529. 

Visual Edge. 449. 

MATH COPROCESSORS 
80287-8 (for 8 MHz 802Q6 CPU's) . 199. 
80287-10 (for PS/2 Models 50 & 60) 229. 
80387SX (for 80386SX CPU's). ... 309. 
80387 (for 16 MHz 80386 CPU's). . 349. 
80387-20 (for 20 MHz 80386 CPU's) 399. 
Kensington Microware ... 1 year 

Master Piece Plus Remote.89. 

Master Piece Plus.109. 

Expert Mouse (Trackball for PS/2) . 115. 
Keytronic ... 3 years 

101 Plus Keyboard.99. 

Kraft ... 5 years 

New Game Adapter (2 game ports ). 27. 

3 button Thunder Joystick.29. 

Trackball.69. 

Logitech ... limited lifetime 
Series 2 Mouse (C9 for PS/2‘s) .... 69. 

HiREZ Mouse (C9J.85. 

Trackman (Trackball) serial 85 .bus 89. 
Scan Man Plus (hand scanner) ... 185. 

ScanMan w/Catchword 1.0.315. 

Micron Technology ... 2 years 
Ascend 4 Meg Brd. for Compaq 386 699. 
Intensify 2 Meg Expansion for HP 
LaserJet II (upgradeable to 4 Meg ). 329. 
Beyond Mem. Brd. for Model 50 (512k) 359. 
Microsoft ... lifetime 

Mouse with Paintbrush.109. 

Mouse with Windows 286 2.1 .... 139. 


The Intel: hibuanl ft' hdps 

>nnvui taster 



Intel ... 5 years 

Inboard 586/PC with Free Samna Arm-Gives 
you 80386 processing power, 1 Mb RAM, 
and Samna's powerful windows-based word 
processor (regularly at $ 129). 30 Day Money 
Back Guarantee.$579. 





Intel ... 5 years 

Connection CoProcessor-Sendhedcve faxes from 
within many popular programs with the 
award winning Connection CoProcessor and 
Eax-it software (ind. free). Supports back¬ 
ground operation. New low price_ $529. 


TheComplete PC ... 2 years 

5598 TheComplete Half Pg. Scanner 400 189. 

5140 TheComplete Page Scanner. 549. 

4887 TheComplete Fax 9600 . 429. 

5828 TheComplete Communicator. 559. 

6797 TheComplete Portable Scanner... . 319. 
Toshiba ... 1 year 

6432 T1000SE Notebook Laptop (5.9 fos.) . . call 
4958 T1600 Laptop (12 MHz, 20 Meg) . 3249. 

Tripp Lite ... 2 years 

6199 Isobar 4-6 (4 outlets, 6 ft. cord) .... 49. 

6200 Isobar 6-6 (6 outlets, 6 ft. cord) .... 59. 

6019 LS 600 Line Stabilizer.85. 

Video 7 ... 7 years 

5883 1024i VGA (includes 512k) . 289. 

4931 VRAM VGA 512k. 449. 

DRIVES 


Practical Peripherals ... 5 years 

3101 1200 Baud Internal Modem.65. 

3100 1200 Baud External Modem (mini) . 77. 
3103 2400 Baud Internal Modem.135. 

3102 2400 Baud External Modem.179. 

5286 2400 Baud Int. MNP Modem (Lev. 5) 175. 
5285 2400 Baud Ext MNP Modem (Lev. 5) 209. 
4542 2400 Baud Internal Modem for PS/2. 229. 

Safe Power Systems ... 2 years 

4561 Safe 250W (standby power bkup) 199. 

4562 Safe 425W (standby power bkup) 329. 
SOTA Technology ... 2 years 

5111 SOTA 286i-12 (12 MHz accelerator) 269. 
5402 SOTA 386i-16 (16 MHz accelerator) 389. 
Targus ... lifetime 

4899 Nylon Laptop carrying case.55. 

6037 Premier leather carrying case .... 199. 

1 - 800 / 776-7777 


MMC PC Connection 720B 
6 Mill Street 
Marlow, NH 03456 

SALES 603/446-7721 FAX 603/446-7791 


DTC ... 1 year 

6248 AT Floppy/Hard Drive Controller. 


129. 



Toshiba ... lycar 

Tl000SE-?owertul yet extremely portable 
laptop computer 80C86 processor 1Mb RAM, 
1.44 Mb floppy drive, 82-key keyboard, and 
backlit supertwist display Weighs less than 
6 pounds!. call 
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1. The check is in the mail. 

2. My diet starts tomorrow. 

3. Performance doesn’t matter 
in 3270 communications. 


The truth is, 

for most 3270 PC-to-mainframe applications, performance DOES matter. 

When you’re linking multi¬ 
ple PCs — a few, a dozen, or 
hundreds — to your IBM main¬ 
frame, it just makes sense to do it 
with the highest speed and effi¬ 
ciency available. Often, a simple 

32 sessions wilh no impyci'. 
onyourgateivayPC. ffff I 


plug-and-play product isn’t 
enough. 

Consider DataTaiker 3270. 
It’s designed specifically for 
high-performance, multiple-user 
applications. 




We deliver DataTaiker 3270 
on a powerful co-processor 
board with on-board memory. 
This allows you to offload all 
communications processing from 
your gateway PC, freeing it for 
applications processing. 

The result is that users can 
perform up to 32 simultane¬ 
ous mainframe sessions 
with no impact on 
your gateway PC’s 
performance. 

We offer 
DataTaiker 
3270 in both DOS- 
and UNIX'Compatible 



versions. Each provides full IBM 
3278/79 terminal emulation, 

32 Ills, file transfer (INDS FILE), 
BSC or SNA support, NetView 
support, and Application Pro¬ 
gram Interface (our own plus 
IBM^ HLLAPI 3.0). Only IK 

of PC memory is required 
for API applications. 
DataTaiker 3270 
also provides full emu¬ 
lation of IBM 3174, 
3274, and 3276 control¬ 
lers, as well as IBM 
3287 printers. 


I 

| 

To learn the truth — 
and nothing but the truth — 
about our high-performance 
DataTaiker 3270, call us today at 
1-800-233-2536, Or writfc to us 
at 3796 Plaza Drive, Ann Arbor, 
Michigan 48108. FAX: 313/662-1965| 

CLEO 

CLEO Communications 

A Division of Interface Systems, Inc. 
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MICROSOFT’S 

Network 

Heavyweight 



LAN Manager finally 
has the right stuff 
to challenge 
Novell’s NetWare 


N ovell’s NetWare presently 
holds the LAN title, Micro¬ 
soft’s LAN Manager has as¬ 
pired to the championship for 
some time, but its current version, 1.0, 
has never been a serious contender. LAN 
Manager 2.0, however, just may have 
what it takes to make a serious bid. 

Microsoft needed to release a radically 
improved version of LAN Manager, be¬ 
cause version 1,0 was scarcely more than 
a basic LAN operating system* Sure, it 
let you share files and printers. It even 
had the major underlying functions that 
such applications as the SQL Server re¬ 
quired. 

What it lacked were the many features 
that would turn it into something that you 
could trust with large applications and 
their data. In an a!Moo-rare moment of 
vendor honesty, Microsoft even criti¬ 
cized its own product in a “report card” 
that the firm distributed in its Fall 1989 
seminar entitled “Back to School with 
LAN Manager,” While that report card 
gave LAN Manager LQ A’s and B’s for 
basic LAN services, the product didn’t 
get above a C 4- in such significant areas 
as administration, security, and fault 
tolerance. 

With all these deficiencies, you might 
at least expect to get a small system. No 
such luck; LAN Manager 1.0 was a 
memory hog that consumed about 150K 
bytes on each client machine. 

LAN Manager 1.0 had another prob¬ 
lem that the report card didn’t mention: 
The main commercially available ver¬ 
sions, 3Com’s 3+Openand IBM’s LAN 
Server, were just too different. Even the 


perennial partners Microsoft and IBM 
bickered over whether such technical 
goodies as named pipes would be in their 
respective versions. 

Meanwhile, Novell was happily sell¬ 
ing its NetWare line. That line wasn’t 
perfectly compatible (see “NetWare’s 
Missing Links,” February BYTE), but it 
was a lot closer than the LAN Manager 
versions. 

Novell even went a step further and 
shipped NetWare 386, which can take 
advantage of the power of the 386 proces¬ 
sor, LAN Manager 1.0, on the other 
hand, shared a basic trait with its under¬ 
lying operating system, OS/2: Both were 
aimed at the 286 and made no special use 
of the 386. 

LAN Manager 1,0 was also stuck with 
the slow OS/2 file system, which paid in 
speed for its DOS compatibility. Perhaps 
even more damaging is the fact that OS/2 
still has not taken off the way that Micro¬ 
soft hoped it would. 


New Strengths 

Now along comes LAN Manager 2.0. It 
isn’t perfect, but it addresses all the 
problems of version 1.0, We like it 
enough that we plan to install and test the 
beta version on our lab’s biggest server, 
the dual-processor Compaq Systempro. 

Version 2.0’s improvements start with 
those areas that earned bad grades in ver¬ 
sion 1.0. Its security options, for exam¬ 
ple, now include such important func¬ 
tions as password aging and the ability to 
restrict when and where LAN users can 
log in. 

The new version's fault-tolerant fea¬ 
tures are now r competitive with those of 
SFT NetWare, It can work with uninter¬ 
ruptible power supplies. It includes such 
data redundancy options as disk and con¬ 
troller mirroring, in which one disk/con¬ 
troller pair can be a constantly up-to-date 
copy of another. 

LAN Manager 2,0 also makes it easier 

continued 
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to manage large LANs, chiefly by offer¬ 
ing domains* A domain is a group of 
servers that share a single database of 
user accounts. LAN Manager stores that 
account database on a single server, the 
domain controller. All log-in requests go 
through the domain controller; after log¬ 
ging in, users can work with any server 
they like. There are also now five levels 
of operator privileges. 

Smaller and Faster 

White it was adding all these new fea¬ 
tures, Microsoft didn’t forget the prod¬ 
uct's core. LAN Manager 2.0's client 
code has slimmed down to under 100K 
bytes. If you have EMS 4.0 expanded 
memory, you can even get the client por¬ 
tion down to 60K bytes. 

LAN Manager 2.0 is faster than the 
previous version, too, although here the 
big gains are in the server code. One of 
the most significant improvements is 
LAN Manager's ability to use OS/2 1.2's 
new High Performance File System, The 
HPFS, with its B-tree sorted directories, 
is faster than the DOS file allocation 
table file system of earlier OS/2 versions. 
The HPFS also does a better job than the 


FAT system of keeping files contiguous, 
so that such disk improvement tech¬ 
niques as sector prefetching and caching 
yield better results. 

Microsoft has also made a special 386 
server version of 2.0 that should yield 
further performance gains. This 386 
version actually makes some changes to 
OS/2 i.2, which still doesn't do anything 
special to use a 386. 

The main change has to do with where 
in the processor hierarchy of the 386 (or 
i486) LAN Manager 2,0 runs. The 286, 
386, and i486 offer four levels, or rings, 
of processes. The most privileged level, 
ring 0, is where the guts of OS/2, its ker¬ 
nel, run, LAN Manager normally runs 
in the least privileged level, ring 3, along 
with all the other OS/2 application pro¬ 
grams. This design forces LAN Manager 
to run under the normal OS/2 security 
controls and doesn't require any changes 
to the OS/2 kernel—LAN Manager is 
just another appl ication. 

This design is also potentially slow. 
For one thing, communication between 
processes in different rings is, in proces¬ 
sor terms, fairly expensive. Also, every 
time LAN Manager needs any file ser¬ 


vice, it has to go through OS/2. 

LAN Manager 2*0 changes all that 
when it runs on 386 or 486 servers. Its 
most critical file access code goes into a 
subsystem in ring 0. This subsystem in¬ 
cludes a special 386 version of HPFS, the 
core of the Server Message Block proto¬ 
col, and the LAN adapter device drivers. 
These components bypass OS/2 entirely 
and manage their own interactions and 
handle all LAN Manager 2.0 file access 
requests. (A11 other requests go to the 
normal LAN Manager code, which is 
still in ring 3.) Microsoft further in¬ 
creased the speed of these components by 
rewriting them to take advantage of 386 
instructions. 

Even that's not the whole story, be¬ 
cause you can move the entire new 386 
portion of LAN Manager 2*0 onto a sec¬ 
ond processor in a dual-processor server. 
That processor will handle nothing but 
the well-greased file requests. The pri¬ 
mary processor will run the rest of the 
world: OS/2, the ring 3 part of LAN 
Manager, and any LAN applications on 
your server* 

This processor arrangement is called 

continued 




PC File Formats and Conversions 

Is for every PC user who needs to exchange 
data between different application programs. 
Details the file formats for major software 
applications. Use IMPORT/EXPORT 
functions In many applications. Includes 
conversion program on the Companion 
diskette. 280 pages with companion diskette. 
ISBN 1-55755-0S9-X $34.93 


PC TOOLS Complete -The total reference 
guide 1o the best-selling PC TOOLS Deluxe 
software. Shows you how to master ail of the 
utilities and applications, many techniques, hints 
and tips. Learn advanced features that will make 
your computing sessions easier & faster. Covers 
Version 5.5 of PC TOOLS Deluxe. 450 pages. 

ISBN 1-55755-076-X $22.95 


Turbo Pascal Internals 

gives you "know how" to program faster, easier, 
tighter and better. Find out how to use Turbo 
for system programming tasks-writing TSRs, 
performing multi-tasking, using SAA 
windowing, implementing expanded and 
extended memory, Learn how Turbo 
generates machine code, handles the mouse, 
scans the keyboard, uses UNITS and OOPS, 
performs fast screen display and more. This 
book/disk combination includes more than 
BOOK of source code on two diskettes. 750 
pages with 2 diskettes. 

ISBN 1-557S5-080-8 $49.95 


PC TOOLS Companion Quick Reference 

A durable, hardcover guide filled with ail of the essentials 
for using PC TOOLS Deluxe Version 5.5 more effectively. 
Logically organized for you to get your job done more 
quickly and easily, Hardcover. 220 pages. 

ISBN 1-55756-012-3. $12.95 


Available at B Dalton Booksellers. Waldens* and Software Etc. or at other bookstores nationwide, 
in the UK contact Conputer Bookshops 021-706-1188, In Canada ccwTftadt Adcfison Wesfey 416-4-47-5101 , 


Order TOLL FREE: 1-800-451-4319 in US & Canada 


PC System Programming for Developiers 

Is an encyclopedia of PC technical and programming 
knowledge. Features parallel working examples written 
in Pascal, C, assembly and BASIC. Explains memory 
layout, DOS operations, using extended, expanded 
memory, writing device drivers, hard disks, PC ports, 
mouse drivers, fundamentals of BIOS, graphics and 
sound, TSR programs, complete appendices. 920+ pp 
w/2 disks, over 1 meg of programs in compressed 
format, A Best Seller. 

ISBN 1-55755-036-0 $59.95 


Dept. B5, 5370 52nd Street SE - Grand Rapids, Ml 49512 
Phone: (616) 698-0330 * Fax: (616) 698-0325 

in US and Canada add $4.00 postage a handling. Foreign orders add $12.00 postage per book. 

We acceps Visa, Master Card or American Express. Call or write lor your tree catalog oi other PC books. 
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models available. The Systemizer Plus ■ shown above is an externally mounted 
etworking module, Because it’s self-contained and requires no software in the computer, 
can work with practically any computer, operating system and application program. 


Up to 31 
users can: 

Share Printers 
Share Plotters 
Share a Modem 
Exchange E-MAIL 
Exchange Data 



Or use the internally mounted Bystemizer SC, a slot-card version of the 
Systemizer Plus ? 5 For MS-DOS*PC's and compatibles. The SC and Sys+ 
can be used in the same network, as shown in the diagram below. 



iystemizing is a distributed processor approach to 
etworking, consisting of internally or externally 
lounted modules. It is a time-tested, proven alter¬ 
ative to LANs, and has become the connectivity 
tandard at many of the world's largest corporations 
nd throughout the federal government. Tens of 
nousands are already in use. Why? Because 
ystemizing delivers what 95% of corporate com- 
uter users want from a LAN, without the costs and 
□implications normally associated with networking. 


Corporate computing managers prefer Systemizing 
over other connectivity methods because it offers: 

• Universal software and hardware compatibility. 

• The ability to mix computers of all brands and types, 

• Flexibility; readily accommodates growth and changes, 

• Distributed processing for high speed and reliability. 

• Owner installation. Uses common inexpensive cabling. 

• 5 min. user training with no support needed afterwards. 

• Independence! Does NOT require any special expertise. 


Call 1-800-433-5373 
to get a FREE demo! * 
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asymmetric because the two processors 
are definitely not equal. Not surprising- 
]y, many vendors, including Compaq, 
have recently announced asymmetric, 
dual-processor 386/486 servers. 

A Salute to Consistency 
Even with these technical improvements, 
LAN Manager 2.0 still has a potential 
multiple-version problem. While its big¬ 
gest commercial versions remain IBM’s 
LAN Server 1.2 and 3Com’s 3 +Open 


2.0, such vendors as Compaq, Torus, 
Tapestry, and Ungerm an n-Bass will also 
join the LAN Manager 2.0 field. 

Unlike the case with their version 1.0 
products, the vendors of version 2.0 
seem to be trying to stick to a single core. 
We’ve talked to a lot of them, and it 
really does sound like they all plan to 
stay close to the Microsoft base—when 
both IBM and 3Com say that they want 
the LAN Manager core to be consistent, 
we have to take note. 


Co/Session lets you use 
your office PC as though 
you were there... 




Co/Session remote access communications software 
enables you to do everything you previously had to 
do at the PC in your office— but from the location 
of your choice and at your own convenience. 

Via modem, you can access (even transfer) files, 
run programs, print reports, use on-line 
network resources, and more, just as 
though you were seated at the 
keyboard in your office.,. 


even when 
you’re not 


Even when you’re at home.,.before 
dinner.,when you get back from the 
health club...after 
you read the kids 
a story. Even when 
you're on the road.-in 
your hotel room...at a 
branch office,. calling on a client. 
Co/Session can help you accomplish all you have 
to do while allowing you to enjoy the things you want to do. 

To find out more about how, call us toll-free, at 800- 322-9440. 

See us at CQMDEX/Spring ? 90. 
June 3-6, Booth /522G 


m 

3 Tr ' ton '^hnoJogit* Inc. 


200 Middlesex Turnpike, Isdin. Ne 
£201) 855 mG * Fax (201) 855-ffl 


Jersey O&HJJO 


But that is not to say that these differ¬ 
ent vendors will offer identical prod¬ 
ucts—far from it. They’ll just make their 
marks by supplying different products 
and services built around the 2.0 core. 
3Com will add such features as mail, in¬ 
ternetworking, and support for the Apple 
File Protocol. We expect IBM to leverage 
its integration with its databases and 
mainframes by offering such services as 
Unified Profile Management, in which 
the database and the file servers will 
share user IDs and passwords. 

The different versions also will not 
have completely compatible cores. IBM’s 
LAN Server 1.2 will still have some dif¬ 
ferences in its application programming 
interfaces, although we believe that the 
vendor does plan to make good on its 
commitment to bring LAN Server and 
LAN Manager together. 

The Byte Budget 

All of us who use LAN Manager 2.0 will 
also pay something for its many new fea¬ 
tures; memory. The vendors claim mini¬ 
mum requirements of 4 to 6 megabytes; 
we suspect that 8 MB will be the norm. 

We also have to wonder when we’ll fi¬ 
nally see shrink-wrapped versions of 
version 2.0. IBM and Compaq claim that 
they will ship the product in the first 
quarter of this year, so it should have ar¬ 
rived before this column sees print. We 
pressed IBM on this point, and the ven¬ 
dor held firm to its March 30 ship date. 
3Com will follow in the third quarter of 
this year; it needs the additional time be¬ 
cause of all the extra features that its ver¬ 
sion will include. Those dates seem be¬ 
lievable, if a little optimistic, as we write 
this column. Microsoft has the software 
in beta testing, and OEMs have beta ver¬ 
sions in their hands. 

A Call to Arms 

If LAN Manager 2.0 does everything 
that its press releases say it will, it will 
have taken a giant step forward. We don’t 
expect it to be the end of NetWare by any 
means, but LAN Manager 2.0 is impres¬ 
sive. It will be interesting to watch its ef¬ 
fect on the LAN marketplace and on Net¬ 
Ware. We’ll keep you posted. ■ 


Bill Catchings and Mark L, Van Name are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh, North 
Carolina. You can reach them on BIX as 
“wbcS"and ”mvanname t ” respectively. 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE , One 
Phoenix Mill Lane , Peterborough . NH 
03458. 
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Our Printer Sharing Unit 
Does Networking! 


An Integrated Solution 

Take our Master Switch 7M t a sophisticated 
sharing device, combine it with MasterNet r " 
networking software for PCs, and you've 
got an integrated solution for printer and 
plotter sharing, file transfer, electronic mail, 
and a lot more. Of course you can also 
share modems, minis, and mainframes or 
access the network remotely. Installation 
and operation is very simple. 

Versatile 

Or you can use the Master Switch to 
link any computer or per ipheral with a serial 
or parallel interface. The switch accepts 
over 20 commands for controlling the flow 
of data. It may be operated automatically, 
by command, or with interactive menus. Its 
buffer is expandable to one megabyte and 
holds up to 64 simultaneous jobs. The 


MasterLink" utility diskette for PCs 
comes with every unit and unleashes the 
power of the switch with its memory-resident 
access to the commands and menus. 

Of Iter Products 

We have a full line of connectivity solutions. 
If you just want printer sharing, weVe got 



£tete a IRoae to you* contfiaten. 


it. We also have automatic switches, code- 
activated switches, buffers, converters, 
cables, protocol converters, multiplexers, 
line drivers, and other products. 
Commitment to Excellence 
At Rose Electronics, we’re not satisfied 
until you’re satisfied. That's why we have 
thousands of customers around the world 
including large, medium, and small 
businesses, factories, stores, educational 
institutions, and Federal, state, and local 
governments. We back our products with 
full technical support, a one-year warranty, 
and a thirty-day money-back guarantee. 

Call now for literature or 
more information. 

( 800 ) 333-9343 


P.O. Box 742571 • Houston, Texas 77274 • Tel (713) 933-7673 • FAX (713) 933-0044 • Telex 494BB86 
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The #1 Distributors 
In Europe & The Rim 
Now Sell 

The #1 Software Protection 
In The World. 



Sentinel-C 

* Protects multiple packages 
wi til one device 

* 126 bytes of non-volatile 
memory programmed before 
shipment of the software 

* Rainbow supplies the 
developer a unique adapter 
for programming the unit 

* Higher level language 
interfaces included 

* Runs under DOS, OS/2 end 
Xenix, on IBM PCvXT/AT r 
PS/2 and compatibles 

* Parallel port version 

- Evaluation kits are available 


S oftware developers creating the latest appli¬ 
cations for IBM PC/XT/ATs or compatibles 
can now turn to local distributors for the 
first-class in world-class software protection. 

Rainbow Technologies’ Software Sentinel™ fam¬ 
ily of hardware keys is protecting over $1 billion 
in personal computer software. Right now. 
Worldwide. With virtually unbreakable security. 

The hardware key concept is simple and effective. 
Developers incorporate unique codes in their software 
program which interact with the Sentinel key. The key is 
shipped with the program and must be connected to the 
PC in order for the software to run. It’s that easy. 

Choose Rainbow’s SentinelPro™ for most applications 
or the Sentinel-C for custom configurations. Each 
model assures the developer that only holders of the 
key can run the software. Without adversely affecting 
the operation of protected or unprotected programs. 

No matter where you sell your software worldwide, 
stay in control of your distribution and revenue by 
choosing the internationally accepted standard in 
protection. For additional information, contact 
RainbowTechnologies Ltd. in the U.K. or one of the 
European or Pacific Rim distributors listed below 


SentinelPro" 

* Runs under DOS, OS/2 and Xenix, 
on IR M PC/XT,. AT, PS/2 nod 
compatibles, and Atari ST 

•Algorithm technique 
(Never a fixed response) 

* Parallel port version 

- Minimal imptementatinn effort 

* Higher level language 
interfaces Included 

* 100 times faster than fixed 
response devices CI ms) 

•ASIC design for reliability 

* Evaluation kits ere available 



EUROPE 

•FRANCE 

Kbutron Etectronique 
TOizy Villacoublay (’Paris) 
tel: (33) l 3346 9722 
fax: '(331 l 3946 0240 

• ITALY 

BFI IBEXSA SPA 
Milan 

tel: m 2 331 00535 
fax: (39) 2 349 2344 


* BENELUX 
Intro Com. Electronic* 
Hengeto, The Netherlands 
tel: (31) 74 430 105 
fax: (31) 74 4 29 395 
•SPAIN 
M EC CO 
Barcelona 

tel: (34) 3 422 7700 
fax: 134) 3 432 2847 


• WEST GERMANY 
Kontran Masysteuis GmbH 
Eching (Munich) 
tel; (40) HI 65 707-0. 
fox: (49) 81 55 707 113' 


•SWITZERLAND 
1BVAG ' 

Birmensdwf {Zurich} 
tei: (41) 1 737 0176- 
fox; (41) l 737 1832 ■ 


• SCANDINAVIA 

PERICO A/S 
Oslo, Norway 
Wt (47) 2 4511500 
fax: (47) 3 397t)64 


Call Tbday For More Information. 

DISTRIBUTOR INQUIRIES WELCOME. 


I 
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RAINBOW TECHNOLOGIES, LTD. 


PACIFIC RIM 

•AUSTRALIA AND 
NEW ZEALAND 
MS Pty. l td, 
Melbourne 
tel: (61) 3 690 93951 
fax: (61) 3 690 7501 


tel: (St) 52 251 4721 
Tax: (SI) 52 251 0329 
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• CHINA 
Beta Trading 
Hong Kong 
tel: Ml 2.5 448963 
fax: (85) 2 3 450173 
■JAPAN 

Giken Shoji Co„ Ltd, 


Shirley Lodge, 470 London Rd., Slough, Berkshire, SL3 8QY UK. Tel: 0753^41512 Fax: 0753-43610 

USA: RainbowTechnologies. Inc. ,18011-AMitchell South. In-ine.CA927.14 • (7l4i26H)228 ■ TELEX: 386078 • FAX: (714) 26H3260 
©Copyright Rainbow,Tfechnq1:ogies H Inc. All product names arc trademarks, of their respective manufacturers. 






EXPERT ADVICE 

MACINATIONS ■ Don Crabb 


The Fruits of 
Connectivity 

It’s not enough 
to connect computers; 
they must also share B | % 

i nform ation HMvi? 



C onnectivity. Apple sometimes 
chants this word like a mantra. 
It's as if connectivity were the 
be-all and end-all of comput¬ 
ing. With the multiplatform shops of the 
nineties, connectivity can often make the 
difference between everyone working to¬ 
gether or in isolation. 

However, this often overlooks the rea¬ 
son for these interconnections. The fact 
that the Macintosh now uses LocalTalk, 
EtherTalk, and TokenTalk misses the 
real point. Those environments are just 
the nuts and bolts that tie dissimilar com¬ 
puters together. The real reason for con¬ 
necting computers is simple: sharing in¬ 
formation. 

Apple has done a decent job of creat¬ 
ing—or encouraging others to create—all 
those different networking technologies 
for the Mac. However, Apple should go 
further. Where is its vision of the new 
computing made possible by these con¬ 
nections? Where is Apple's white paper 
on how connectivity makes all kinds of 
new uses for technology possible? 

Telling us that the Mac now works 
fully in all the major microcomputer, 
minicomputer, and mainframe network¬ 
ing environments isn't adequate. Apple 
should also be telling us how these inter¬ 
connections, combined with the Mac's 
own ease-of-use benefits, will make new 
things possible. 

Instead, Apple's Knowledge Naviga¬ 
tor picture of the future is vague, almost 
fanciful. Come on, now: What kind of 
information sharing should all these 
hookups allow? Do you see a world dom¬ 
inated by new categories of groupware 


applications (a La Lotus Notes)? Do you 
see transparent computing across plat¬ 
forms and vendors (e.g., IBM's Office- 
Vision)? Do you see transparent infor¬ 
mation interchange? Please call a time¬ 
out from the quarterly earnings reports 
and reorganizations. 

Of course, get your current house in 
order. Get your product line sorted out. 
Drop your prices across the board so that 
new Mac users don't keep asking me, 
"Why is a Mac SE so much more expen¬ 
sive than a 2S6 DOS machine, Don?" 
Then tell us what lies in the future. And 
tell us how you'll take us there. That vi¬ 
sion made the Mac popular, successful, 
and different. Don't blow it now, 

Third-Party Visions 
If Apple isn't sure about what to tell us, it 
should look for inspiration among third- 
party vendors. It can start with its own 
subsidiary, Claris. The people at Claris 
have a real vision of the future that's not 


based on Knowledge Navigator or the 
various ways that multimedia will en¬ 
hance our lives, Claris's future is based 
on a careful consideration of where the 
Mac technology is now and what can be 
done to extract the most out of it in the 
future. 

If you aren't familiar with Claris, you 
should be, even if you don't care one bit 
about the Mac. Claris has figured out 
that its products have to talk with each 
other, transparently. 

Big deal, you say? Well, it certainly 
can be: Try to make dBASE Mac talk 
with Full Write Professional. Or try to 
make Excel talk to Word. Sure, you can 
exchange parts of files, and even have 
those parts auto-update. But transpar¬ 
ently? No. I’m not singling out these ap¬ 
plications as bad; it's just that people 
sometimes try to use one application's 
data (that Excel spreadsheet) in another 
one (adding the spreadsheet figures to a 
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quarterly business report in Word). 

Claris has publicly (the only place it 
counts for its customers) committed to 
making its applications talk together 
seamlessly. Its XTND file format is part 
of that commitment. Its devotion to 
Apple's Inter-Application Communica¬ 
tion (IAC) is another. And its product de¬ 
velopment strategy is the third. 

The bottom line is that Claris is well 
aware that connectivity really means 
transparent data exchange and update 
among applications, Macs, and, eventu¬ 
ally, different workstations running 
other operating systems. Claris envisions 
you sitting in front of your computer and 
working with the information rather than 
worrying about the tool. That's a real 
computing future that makes for a real 
computing strategy. I hope Apple listens. 

Foresight at Fara I Ion 

Claris isn't the only third party Apple 
should be listening to. Farailon Comput¬ 
ing, manufacturer of PhoneNet, is an¬ 
other. I recently spent a day at Farailon's 
new digs in Emeryville, California. The 
first thing that struck me was the com¬ 
pany's knowledge about computing in 


general and the Mac specifically. Faral- 
lon knows its own products (inside and 
out), its competitors' products, what is 
happening in the computer market, and 
where the company is going. 

Although Farailon makes many dol¬ 
lars on its easy-to-buy-and-use Apple¬ 
Talk cabling systems, it doesn't think in 
terms of being a networking company. 
Like Claris, Farailon sees the big pic¬ 
ture: the reason for technology, and what 
it should be doing for us. 

As I reported in March, FaralIon's 
new product, MediaTracks, is hot stuff. 
It's exactly what l mean when I say that 
the company has a handle on the big pic¬ 
ture. MediaTracks is not the be-all and 
end-all of multimedia applications. It's 
not MacroMind Director or Studio/8. It 
allows you to edit Mac video (i.e., Mac 
screens you've recorded with Screen- 
Recorder), annotate it, add sound and 
voice-overs, and use it. It accomplishes 
this task simply and straightforwardly, 
the way a computer application ought to. 

Faral Ion knows that the future of com¬ 
puting revolves around this kind of al¬ 
most embarrassing simplicity that works 
across computers, computers that can be 


across the country. It knows that Mac 
technology should be driving this real¬ 
ization and leading the way to real com¬ 
munications connectivity (which goes 
far beyond Apple's connectivity man¬ 
tra). But don't take my word for it. Watch 
Farailon closely over the next year. 

I just hope that Apple watches, too. 

Tip of the Month 

If you own a Mac Portable, be careful 
with the Sleep command that's executed 
from the Finder's Special menu or from 
the Battery desk accessory. It can cause 
some problems with files that are left 
open when it's executed. Sleep effec¬ 
tively turns off all the Portable's subsys¬ 
tems, except the static RAM, keeping 
your current application and its attached 
file ready for immediate use. Just press 
any key, and the Portable resumes where 
it left off, without rebooting. 

All of that's fine—in theory, anyway. 
But I've recently discovered some prob¬ 
lems caused by Sleep, I was working 
with my Mac Portable in Cupertino last 
week, and I had two applications (and 
their attached documents) open under 
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THE FIRST NAME IN TRUE 
OEM COMPATIBILITY 

NATIONWIDE 

1-800-292-6272 


FAX 

1 - 301 - 561-4659 


MARYLAND LOCAL 

1-301-561-0200 


Hours: Monday - Friday 
8:00 a.m. - 6:00 p.m. EST 


NATIONAL 

COMPUTER 

Stmaa/S 

9566 Deereco Road * Timonium, Maryland 21093 


IBUgfF : » 90 DAY NCRC GUARANTEE 








WE ACCEPT PURCHASE ORDERS & CHECKS 
Use of Equipment manufacturer's names is for 
kfentHcation only. NCRC is in no way affiliated with the 
OEMs listed. 


We have always believed that no sain is complete until the customer has 
received total satisfaction from our products. 

We will never, knowingly, disappoiint you, If for any reason your purchase J 
does not give you complete satisfaction, the full purchase price will be 
cheerfully refunded upon return of the merchandise 

'P&ilifc President 




CARTRIDGE RIBBONS (NYION) 

No. Description Price Ea. (Black) 

160 Apple Imagewntsf II 4/C. 9.75 

114 Apple Imagewriter. ~ .3.75 

127 Brother M 1509/1709....6.65 

104 Canan A'1200..... 5.65 

109 Centronics 350/351 Z352/353.,..... 10,75 

116 Citizen LSP 1200/1 SOD.... w .5.65 

169 Citizen MSP 10/20 ....3.15 

170 Citizen MSP 15/25_ 4.45 

123 Comrex 420,,.....,.. .....8.65 

131D Data Products B-300/600 .6,25 

140 Epson DFX 5000. ..22.05 

230 Epson EX 800/1000.. 5.35 

165 Epson FX/MX/HX 7Q/8Q/B5. ..3.15 

167 Epson FX/MX/RX 10O'/105/186.., -4,45 

288 Epson Lq50O/Lq6OO/Lq85O H.D....4.45 

209 Epson Lq 1000 H. D ./Lq 1050.5.65 

163 Epson Lq 1500... ,3,75 

201 Epson Lq 2500 H .D...5.65 

203 Epson Lq 2550,,...5.65 

2B3C Epson Lq 2550 4 ector...23.00 

207 Epson Lq 950. 5.25 


No. Description Price Ea. (Black) 

175 Epson LX 80/90. „„3,15 

145 Hewlett Packard 2631A.„ 13.85 

181 IBM 3287/3615 SD Loop....2,25 

195 IBM 3287/3619 SD Cad..3,15 

180 IBM 4201 ProPrinter II..,,.,..4.75 

176 IBM 4202 ProPrinter XL........5.65 

177 IBM 4207 ProPrinter X24. 5.65 

211 IBM 4208 ProPrinter XL24*.,7.35 

164 IBM 4224.... 12.95 

875 IBM 4234 26.35 

206 Mannesmann Tally 05.5.05 

285 Mannesmann Tally 06. 5.65 

204 Mannesmann Tally 120/160..........3.85 

205 Mannesmann Tally 140/80. .4,45 

660 NEC Pinwriter P1/P2/F6. 4.55 

661 NEC Pinwriter P3/P7. ...5.05 

662 NEC Pinwriter P5/P9...5.05 

663 NEC P220Q H.D... 6,95 

210 NEC 5200/5300 Nylon.6.85 

210M NEC 5200/5300 M/S..11.75 

210C NEC 5200/5300 4 color..23.00 

209 Okidata 182/183/192/193/320/321 ...4,55 


No. Description Price Ea. (Black) 

206 Okidata 292. 6.15 

208 Okidata 293/294 7,05 

212 Okidata 393. . ...„ ^ 1495 

215 Panasonic KXP 1124.5.65 

217 Panasonic KXP 1080/1091/.4.55 

216 Panasonic KXP 1180. 7.95 

220 Panasonic KXP 1524.9.15 

221 Panasonic KXP 1624........10.25 

226 Radio Shack DM P 4Q0/LPVI ..3,75 

282 Hadio Shack /DMP 130...4.75 

282 Sakosha SP800/1000. 4.75 

261 Slar Micronics NR/NUNP/NX10,..4.55 

264 Slar Micronics NL/NP/NX 15.6.65 

266 Star Micronics NX 1000.. ,.4.25 

266C Slar NX 1Q00 4 color...9,85 

267 Slar Micronics NX 2400 .5.45 

262 Star M iconics Radix 10/SR10.... .4.55 

263 Slar Micronics Radix 15/SRI 5.....,5.25 

245 Toshiba P321 /P351... 3.95 

245 Toshiba Pi 340/P 1350/Pi 351.,3.95 

246 Toshiba P321SL/P341SL..„5,85 

247 Toshiba P351SX.. 6.55 


By buying from the manufacturer 
you are guaranteed the freshest 
ribbons, highest quality and 
fastest service v 


We manufacture our products with the 
blackest matrix inks, premium high density 
nylon, precision engineered plastics and 
"Rem" air refrigerated loading equipment. 

Minimum Order 6 Ribbons 


COLORS 

BLUE - GREEN - PURPLE - RED 

Nylon Only 


No, Description Price Ea. (Black) 

135 Tritel_*......3.25 

CARTRIDGE RIBBONS (FILM) 

(correctable / multi-strikel 

307 Brother EM20O HR15/M/S.,.4.75 

158 Diablo Hytype I! M/S.. ...3.75 

202 NEC 3500/8800 M/S Hip ..6.75 

320 IBM Selectric 11 H. Y. Corr....2.05 

171 IBM Actionwriter Corr...4.50 

334B Olivetti ET 121/351 M/S......5.55 

227 Ricoh 1300/1600 M/S....3.75 

TWIN SPOOL (NYLON) 

454 Decision Data 6807/6711 mi 4.9.15 

456 Dec writer LA 30/36...... .3,35 

462 IBM 3262/5262.,..6,55 

465 IBM 3525 T/S....4.05 

464 IBM 5225/5250/5280.19.15 

470 Okidata 80, 82.92. 93......1 65 


467 Printronix 15Q/3QQ/6QQ..6.55 

470 Star Micronics Gemini 10/1 OX.1.65 

CALL US FOR VOLUME 
DISCOUNT PRICING" 


"This is only a partial list of our products. ’Prices subject to change without notice. ’$5. DO shipping and handling charge on all orders under $50.00 Over $50.00 actual freight is charged. 

Try our products and see why 100,000 + customers are now using National Computer brand products. 

WE ALSO SELL ALL OEM ORIGINAL BRAND RIBBONS 
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UNINTERRUPTIBLE POWER SUPPLIES 
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STANDBY UPS MODELS 

* ISO To 1600 Watt Output 

* Synchronized Slnewave with I msec 
Switching Time 

* Full One Year Warranty 


ON LINE UPS MODELS 

* 1000 To 5000 VA Slnewave Output 

* True On-Line — Total Isolation 

* Static Bypass Switch Standard 


SHUTDOWN SOFTWARE 

• Auto Shutdown of Local Area 
Networks for Unattended Operation 

• Compatible with SCO XENIX 2.2.3 
and above 

• Novell ELS 2* 12 and above 
Advanced Netware 2,1! L above 


STANDBY UPS MODELS 


Power Output 

120 Volt Models 

208-Z40 Volt Models 

250 WATT 

S 379.00 

$ 429.00 

300 WATT 

$ 549.00 

N/A 

500 WATT 

$ 699.00 

$ 799.00 

600 WATT 

$ 899.00 

$1049.00 

900 WATT 

SI 249.00 

N/A 

1200 WATT 

$1499.00 

$1749.00 

1600 WATT 

$1999.00 

$2299.00 


LISTED 


FOR L A N 

NOVELL LABS 

TESTED and 
APPROVED 

NetWare Carnpahbltr 


PARA SYSTEMS, INC 


TRUE ON-LINE UPS MODELS 


1455 LeMay Drive 
Carrollton, TX 75007 


Telephone: 
(214) 446-7363 


Power Output 

120 Volt Models 

203-240 Volt Models 

1000 WATT 

$2249.00 

Available 

3000 WATT 

$5495.00 

Available 

5000 WATT 

$8950.00 

Available 


I-800-238-7272 


FAX: (214) 446-901 1 TELEX: 140275OMEGA 
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Optimized Boating Point 

Support for Wettek 307. 


The leader in 32 

BIT DOS AND UNIX 


COMPILERS FOR 


OVER A DECADE 




ssss 


SVS—The languages selected most oftenf 




LJfc 

m 

iy 



LAN PERFORMANCE IMPROVEMENT 


• Make PC/XT/AT and compatibles diskJess terminals with local 
DOS and program storage. 

• Single or dual disk emulation of 5Vi" or 3 V 2 * diskettes up to 
1 2MB r read/write up to 770K. 

• In board and interchangeable Cassette models using EPROM, 
Flash EEPROM and SRAM technology, 

• On-board EPROM programmer—simply copy a diskette to 
program the EPROMs or Flash EEPROMs Flash EEPROMs 
remotely programmable on LANs. 

• Two Autoboot modes, a File (read) and a Programming mode— 
automatic disk drive designation set-up during booting 

• Flash EEPROM models are electrically erasable. SRAM models 
are battery backed. EPROM models are ultraviolet erasable. 

• Programming utilities included with programmable models; LAN 
utilities tor remote programming of Rash. EEPROMs available for 
Flash models on request. 


• List prices with memory ICs from $395. OEM prices and models 
available OEM with or without memory ICs. 


mtmm 

CURTIS, INC. 

IM mtoCard 

■ 

war 

ZB37 North Fairview Av*.- St. Paul, MM 55113 
812/631-9512 Fax 612/631-9508 

• i 


+ IBM PC. XT, AT, PSf? and PC DO& g*e trademariis of IBM, MS DOS is a trademark of Microsoft 
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MultiFinder. I saved the documents to 
the hard disk and decided to get some 
sleep (the human kind). I was planning to 
get up at seven and finish my work, so I 
used Sleep to keep things just a keystroke 
away. 

Awaking at seven, I pressed a key and 
the Portable came back to life, putting 
me back into MultiFinder with my two 
applications (VersaTerm-Pro and Nisus), 
just where I had left them. Except... I 
switched to the Nisus file. It was, to use a 
popular expression, toast. The screen 
was filled with garbage—no text. The ap¬ 
plication was OK, but the file was defi¬ 
nitely not. I closed the file and reopened 
it with Nisus. Same problem. The saved 
version from disk was also history. For¬ 
tunately, the disk backup was OK. 

After some hours of experimentation 
with Sleep and other Nisus test files, I 
duplicated the problem repeatedly. It 
comes down to a problem with Nisus's 
auto-save feature (which can be set to dif¬ 
ferent timings) conflicting with Sleep. 
Nisus probably thinks the machine is in 
an active state during Sleep (which it 
isn't) and tries to auto-save the file, 
which is impossible since the hard disk is 
powered off. 

I tested Sleep in other contexts. After 
doing a few experiments with Mac Write 
II, Excel, FileMaker II, VersaTerm-Pro, 
WingZ, and Stuff It, I found that Sleep 
can definitely trash files when these ap¬ 
plications are left open under Multi- 
Finder and the command is executed. I 
even managed to trash the VersaTerm- 
Pro application itself, with an alarming 
ease. 

I reported these problems informally 
to friends at Apple and found they’ve had 
problems, too, with their own Portables, 
My advice; Don't use Sleep to save a sys¬ 
tem context where you have multiple ap¬ 
plications open under MultiFinder. Save 
your files and close the applications be¬ 
fore invoking Sleep. Better yet, just in¬ 
voke the Finder's Shut Down command, 
which accomplishes the same thing and 
turns off the Portable. For now, when I 
go to shut down my brain in the wee 
hours, I 11 shut down my Portable, too. 
Sleep apparently is not as good, ■ 


Don Crabb is the director of laboratories 
and a senior lecturer for the computer 
science department at the University of 
Chicago . He is also a contributing editor 
for BYTE. He can be reached on BIX as 
“ decrabb” 

Your questions and comments are wel¬ 
come. Write 10 : Editor, BYTE, One 
Phoenix Mill Lane , Peterborough, NH 
03458 . 
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INTRODUCING BLAST 
WITH REMOTE CONTROL! 

It’s Making Other Communications Software Obsolete 


If you're familiar with BLAST, our high 
performance communications software, 
you know it connects more different hard¬ 
ware and software environments than any 
other communications link. You may also 
know that BLAST contains a uniquely Last 
and reliable asynchronous fde transfer 
protocol plus data compression for added 
throughput. But you probably don't know 
that the latest version of BLAST incorporates 
many new features, including remote con¬ 
trol. In fact, new BLAST is so comprehen¬ 
sive, it’s making single-use communications 
software obsolete. 

SPEED 



1A5 )ko 1E5 iTio t 3 

Errars.'Second 



Remote control speed 
tests run using the 
DOS “TYPE 'command 
for an 18K T" 
source file at 1200 bps 
between 1BM-X7Y 


BLAST'S new remote control module 
gives you complete control of a remote 
PC, including its programs, data, disks, 
screens and keyboards. 

But BLAST does remote control better 
than the competition. For example, remote 
control software is notoriously slow— 
particularly when running over 1200 or 
2400 bps modems. But BLAST'S unique 
sliding window protocol greatly speeds 
remote control throughput, doubling it in 
many cases. 

And since noisy phone lines, static, 
and defective modems are a fact of life— 
so are errors! While most remote control 
programs bog down under poor conditions, 
BLAST keeps going! 


Some remote control applications require 
full control at each.end of the link. And 
BLAST is perfect for those jobs! But the 
majority of applications only require a 
central host to control multiple remote 
sites. So, unlike the others, BLAST offers a 
low-cost satellite version for one-way con¬ 
trol of remote PCs by central systems. 
When it comes to the basics, like file 
transfer, terminal emulation, unattended 
operation, and other general purpose 
communications functions, BLAST does it 
all! With Lotus-style menus, easy auto-dial 
and auto-set features, BLAST is simple to 
use but powerful enough for the toughest 
UNIX and XENIX communications tasks. 

BLAST built its reputation on reliable 
file transfer Even under worst-case condi¬ 
tions, BLAST'S performance exceeds its 
competitors' best throughput under good 

RELIABILITY 


BLAST 




D 1/25 1/J7 

Error Rate/Second 


Noise simulation tests 
run with a 30K binary' 
spreadsheet file at 
1200 bps with fUM-Aft. 


conditions! And unlike other communica¬ 
tions programs that send one block of data 
at a time, BLAST transmits simultaneously 
in both directions, with automatic retrans¬ 
missions if errors or disconnections occur. 

BLAST is the best connected communi¬ 
cations software in the industry! It runs 
on PCs, MACs, laptops, VAXes, Wangs, 
Primes, IBM mainframes and UNIX/XENIX 
systems of all kinds. In fact, BLAST runs 


on over 100 different computers under 30 
operating systems. 

UNIX CONNECTIVITY 


Vendor/System 

O/S 

IBM-PC a PS/2 

MS-DOS 

APPLE 

MACINTOSH 

IBM 

VM/CMS or MVS/TSQ 

DEC 

VAX/VMS; PDP/R5X; RT-11 

DATA GENERAL 

RDOS; AOS: AOS/VS 

WANG 

vs 

PRIME 

PRlMOS 

HP 

3000/M PE; 1000/RTE 

HARRIS 

vos 

TANDEM 

LXN 

UNISYS 

BIOS. CTOS, UNIX 

UNIX 

AT&T: Altos; NCR; Sun 

XENIX 

HP; VAX & mVAX; 386 PCs, 

Many other UNIX 


versions available. 



Any computer uitb 
BLAST can talk to any 
other computer with 
BLAST,f 



And with BLAST'S new capabilities, there 
are new possibilities. Like remotely con¬ 
trolling a group of PCs through a centralized 
VAX or UNIX system. Or automating polling 
and data collection jobs using BLAST’S 
script language. 

For more information, or to order BLAST, 
call the number below. We’ll show you 
how to shake the cobwebs off your old 
communications connection! 



1-800-24-BLAST 



United Kingdom: 44-01-987-9021 ■ France; 33-01-6930-7172 - Germany: 49-040-553-2970 
Italy: 39-02-837-8341 • Netherlands: 31-040-416-355 * Australia; 61-03-528-2711 
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Communications Research Group 
5615 Corporate Blvd., Baton Rouge, LA 70808 
504-923-0888 Fax: 504-926-2155 

































if you wont to see a reliable computer, 
look for the holes in a Tatung. 


mMm 


Ask your Tatung dealer to 
show you the very quick 386- 
class Tatung 8000. 

Turn it over. And on the 
bottom plate you’ll notice two 
mysterious holes. 

What are they for? 

Well actually they’re 
bolt holes, provided 
so you can bolt 
your Tatung 8000 
to a combat jeep. H 
Several ~ ■;: 
armies do. 





Of course, you may not think 
battlefield reliability is completely 
necessary at the office. Let’s say 
your primary interest is econom¬ 
ical performance. 

Then check out our new 
386SX™-based Tatung 8800S. 

At 2.75 MIPS, the Tatung 8800S 
delivers uncommon speed and 
power. And because it’s a 386- 
class machine, it runs all of the 
latest 386-specific applications. 

But at a 286-class price. 

What more could you ask? 


For engineering at its best, 
see your Tatung dealer. 

Call toll-free 1(800)827-2850, 
ext. 253, for complete infor¬ 
mation. Tatung Company of 
America, Inc., 2850 El Presidio 
St., Long Beach, CA 90810. 

Nmvll® and SCO® certified for file server 
and multi-user UNIX'*server applications. 
All trademarks are the property of their 
respective manufacturers. 

0 TATUNG 

Engineering at its best. 


The 386SX-bascd Tatung 8800S. 

It’s available now. 
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EXPERT ADVICE 

OS/2 NOTEBOOK ■ Mark J. Minasi 



Digging 

into HPFS 


Putting the new 

HPFS under 

the magnifying glass 


I have now had a few months to play 
with the High Performance File 
System. As I've mentioned before, 
it's a bit faster than the old file-allo- 
cation-table (FAT) system, on balance, 
and is also chock-full of new features. 
Microsoft has been pretty close to the 
vest about the innards of HPFS, mainly 
because it doesn't want to give anything 
away that would make the patent process 
more difficult. Since Microsoft hasn't 
released some details yet, T got out my 
Norton Utilities and did a little spelunk- 
mg. To make my examples simpler, I am 
assuming that all files are contained in 
the root directory of the disk. 

HPFS Disk Organization 

Under the FAT system, the disk had the 
following: 

* a DOS boot sector with disk ID 
information and a pointer to the FAT 
■ a FAT that indicates where your 
files exist, with data areas 
allocated in terms of multiple-sector 
minimum units called clusters 
* a root directory to tell you what 
files you have 

* a large data area for the files 
themselves 

Under HPFS, a disk is divided up quite 
differently (see figure 1). It now has the 
following: 

* A boot area with disk ID information 
(16 sectors). 

* The Superblock (right after the boot 
area), which contains 32-bit pointers to 
major system areas, including the root 
directory, a map of free space on the 





disk, and a list of bad areas on the disk, as 
well as other system information (e.g., 
the last time that CHKDSK/F was run on 
the disk). 

* The Spareblock (right after the Super- 
block), which contains other system in¬ 
formation (I will not use any of its infor¬ 
mation here). 

* Data bands. The 8 megabytes follow¬ 
ing the Spareblock is data band 1. Mini¬ 
mum disk space allocated to a file is no 
longer the cluster, but rather the smaller 
(less wasteful) sector. Disks are divided 
into these 8-MB data bands regardless of 
disk size. 

* Free-space bit maps. Immediately fol¬ 
lowing data band 1, four sectors (2K 
bytes) with a bit map describe the free 
space in data band 1. For each sector in 
data band 1, there is a bit. If the bit is 
equal to 1, the sector is occupied; if it's 
0, the sector is free. Right after the free- 
space bit map for data band 1 is the one 
for data band 2. Data bands 2 and 3 sit 


next to each other, allowing a single file 
to be as large as 16 MB in contiguous 
length. Thereafter, pairs of free-space 
bit maps are wedged between pairs of 
data bands. Figure 1 shows a disk layout 
for a 32-MB hard disk drive. 

How HPFS Finds Files 

Under FAT, a pointer from the directory 
to the FAT leads in turn to other FAT 
pointers, which together describe which 
clusters make up the file. Under HPFS, 
it's a mite more complex, but the net ef¬ 
fect is faster file access. To find a fairly 
contiguous file in the root directory, 
HPFS executes the following algorithm. 

First, look in the Superhlock at byte 
offset 12 for a 4-byte value that points to 
something called an /node (pronounced 
“eff node") for the root directory. That 
4-byte value is a sector offset. Thus, if 
the value is, for example, 700, the item 
being looked for is in the 701st sector on 

continued 
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the partition (701st because counting 
starts from 0), All “pointers” in HPFS 
are 4-byte sector offsets. 

Next, use the Superbtock pointer to 
find the fnode of the root directory, 
Fnodes are sectors that contain basic in¬ 
formation about a file or directory. For 
example, a 100-sector file would actu¬ 
ally take up 101 sectors on the disk: 100 
sectors for its data and a sector for its 
fnode. Fnodes can take several forms, 
depending on how large a file is and how 
many extended attributes it has, but basi¬ 
cally fnodes tell you where a file is and 
describe its EAs. The 72nd byte in the 
fnode of the root directory contains a 4- 
byte pointer to the root directory's sec¬ 
tors. In my case, the sectors ended up 
near the end of data band 1. 

Use that 72nd byte in the root directo¬ 
ry's fnode to access the root directory. 
The root directory gets allocated four 
sectors, as do all directories. Within the 
sectors, directory entries are variable- 
length, as the filenames can be as large 
as 255 characters. I'll explain what I've 
decoded of the directory in a minute, but 
it appears that each directory entry con¬ 
sists of 31 bytes and a filename. The di¬ 


rectory then ends with a dummy record. 
Four of those 31 bytes point to an fnode 
for the file that youTe looking for. (The 
file gets an fnode, just as the root direc¬ 
tory did.) 

After this, use the fnode pointer in the 
directory to find the fnode for the file in 
question. The fnode for a file describes 
the space that the file uses in one of two 
ways. The much more common way de¬ 
scribes a file's location through the use 
of sector runs , which are 8-byte struc¬ 
tures consisting of a 4-byte run length 
and a starting sector offset. For example, 
say the file occupies sectors 100 to 106 
and 200 to 201. This file has two sector 
runs: a seven-sector run that starts in 
sector 100, and a two-sector run that 
starts in sector 200. 

There's room for eight sector runs, so 
any file that's fairly contiguous (Le., 
eight fragments or less) will fit nicely 
into this scheme. Figure 2 contains a 
partial fnode illustrating the eight sector 
runs for this file. 

For the pathologically fragmented 
files, HPFS also allows an fnode to point 
to up to 12 allocation sectors , each of 
which can contain 40 sector runs of its 


own. This is probably about as much as 
anyone could want, although HPFS can 
have the allocation sectors contain not 
sector runs but more pointers to alloca¬ 
tion sectors, and so on. 

1 found that the eight length/starting 
sector pairs started at byte offset 40 in 
the fnodes that I examined. 

Finally, use the sector runs to find the 
file itself, 

HPFS Directories 

What about directories? It is known that 
a directory entry will contain an fnode 
pointer, a filename, size, and several 
dates (i.e., date created, date last read, 
and date last modified). It appears that a 
directory entry looks like 31 bytes and a 
filename. Here's what I've pieced to¬ 
gether. First, the directory sector con¬ 
tains 56 bytes of some kind of preamble. 

continued 


Figure 2: Fnodes can point to eight 
sector runs directly, and many more 
indirectly . For all but the most 
pathologically fragmented files , the 
direct scheme should do . 


Figure I: Paired data bands can store 16 megabytes of contiguous sectors. 



HPFS DISK LAYOUT 


8 MB 

Data band 4 



Free-space bit map for band 4 



Free-space bit map for band 3 


8 MB 

Data band 3 


SMB 

Data band 2 

, (As it is one of the centrally located bands, band 2 is used 
j on this disk as the directory band. In addition to data, 
directories wifi be found here.) 



Free-space bit map for band 2 



Free-space bit map for band 1 


8 MB 

Data band 1 


1 sector 

Spa reb look 

Contains other system information. 


1 sector 

Superblock 

Contains pointers to most system areas {root directory fnode, 
bad block list, free-space bit maps), when disk was last 
checked by CHKDSK/F 


16 sectors 

Bootblock 

Contains volume ID, version of OS/2 used to create 
volume, and bootstrap code. 




FNODE FOR FILE WITH 
TWO SECTOR RUNS 


Fnode pointed to by Superblock, 
directory, or other structure 



Pointer back to parent structure 


First 15 characters of filename 
(if fnode refers to a file) 


Where the fife is on disk: 
either a pointer to other sectors, 
which describe where the file is, 
or (more commonly) up to eight 
sector runs. If a file existed in 
sectoral 00/106 and 200/201 ( 
the runs would look like this: 


Length 

7 

2 

0 

0 

0 

0 

0 

0 


Starting sector 
100 
200 
0 
0 
0 
0 
0 
0 


Extended attributes 
(if only a few hundred bytes) or T 
alternatively, where to go to find 
the EAs. 
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“It's great to 
have a 386SX 
system that’s 
ready for the 
future . 


Circle 300 on Reader Service Card 


“And it’s even 
more appealing 
when I can 
save $200 
rjghtnpw ” 


ZENITH DATA SYSTEMS 
INNOVATES AGAIN" 

The SX Appeal deal—$200 instant savings on our Flat Technology 
Monitor when you buy our Z-386 SX or SupersPort ® SX 

Why does the Intel386SX™ microprocessor have 
so much appeal? It not only handles todays advanced 
applications, but assures compatibility with emerg¬ 
ing software designed for graphical user interfaces— 
all with the affordability of a 286-based PC. And now 
for a limited time only, you can take advantage of our special SX Appeal deal. 

Choose our Z-386 SX desktop PC that maximizes 386SX performance for 
ultra-fast processing speed. Or our SupersPort SX laptop PC with its Page White 
VGA display. Then for each system purchased, you’ll receive $200 savings on our 
award-winning Flat Technology Monitor—the revolutionary non-glare VGA color 
monitor with unsurpassed clarity that’s the perfect match for graphical interfaces. 
This offer also applies to all our 386-based desktops and VGA laptops. 

To take advantage of our SX Appeal deal, just pick up a 
$200 Savings Certificate at your participating Zenith Data 
Systems Medallion Reseller by 
June 1,1990. For the location 
nearest you, call: 

1 - 800 - 227-4617 


US and Canada 




ZENITH 

data systems 


Groupe Bull 


Graphics simulate Microsoft* Windows, a trademark of Microsoft Corp. Intel386SX is a trademark of Intel Corp. 
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LAYOUT OF A DIRECTORY ENTRY 


The 31 bytes preceding each 
filename. 


Offset 

Size 

Description 

0 

4 

Unknown 

4 

4 

Pointer to file's fnode 

8 

4 

Date of last modification 

12 

4 

Size in bytes 

16 

4 

Date last read 

20 

4 

Date created 

24 

6 

Unknown 

30 

1 

Length of filename 

31 

1-255 

Filename 


Then come 31 bytes preceding each file¬ 
name, laid out as shown in the table. 

The directory is again finished with a 
dummy record that is all zeros except for 
length (1) and filename (hexadecimal 
FF), The new dates—date last read and 
date last modified—have the potential to 
be extremely useful. 

But dates under HPFS are different 
than under DOS. DOS gurus know that 
directory dates and times are expressed 
so that the first 2 bytes are the time and 



“Compiler Ads 
Are Confusing.” 




hey all claim that their products are the fastest and most powerful. 
Buzz words like optimized, integrated, and modular are everywhere-never 
meaning quite the same thing. 

We d like to be more direct. Well tell you what you can do with 


:ji. 


Stony Brook Professional Modula-2 {both the Quick and 
optimizing compilers for DOS and OS/2) for $295, Stony Brook QuickMod 
(for DOS or OS/2) for $95. 

Stony Brook—we eliminate the confusion. 


■ The fine print version of this information 
with all the details, indudingour benchmark 
performances, will be mailed to vou within 
24 hours if you call our 800 number. 

800/624-7487 805/496-5837 and International 

Ofi 1B7 East Wilb ur Road, Sui te 9 

O /HZ'? Fax Thousand Oaks, CA 91360 


SOFTWARE 

Your Partner 

in Software Development 

&oges£h Micro Systems, Eric, 


the last 2 bytes are the date. Under 
HPFS, it’s just a single 4-byte entry that 
represents seconds since 1-1-1970. Why 
the new format? It simplifies greatly the 
task of doing date arithmetic. If all dates 
are merely “seconds since January 1, 
1970,” you can calculate differences be¬ 
tween dates by subtraction. 

A Welcome Improvement 

Everything in HPFS seems to have been 
conceived in multiple levels to provide 
maximum speed and flexibility. For ex¬ 
ample, consider the EAs* They will be 
useful because they let you attach up to 
64K bytes of information to a file—infor¬ 
mation about the file. One person at 
Microsoft told me that he has a program 
that computes file checksums, which are 
then stored as an EA for the file. He then 
has a program that runs in the back¬ 
ground computing file checksums and 
comparing them to the values in the 
EAs“OS/2 antivirus protection! 

EAs sound good, but where are they 
stored? Microsoft seems to have rea¬ 
soned thus: In most cases, there will be 
no more than a few hundred bytes’ worth 
of EAs, although there may be more in a 
few cases. HPFS was therefore designed 
to store the EAs right in the fnode if they 
don’t take much space, or (if they do 
need a lot of space) to move them out to a 
separate sector. The result: Getting to 
EAs in most cases is instantaneous, be¬ 
cause HPFS is already examining a file’s 
fnode. But for those who need it, larger 
EAs can be had, at a minor cost in speed. 

Microsoft has designed a new system 
with the future in mind. The space con¬ 
straints of FAT systems are gone* The in¬ 
direction offered by the fnodes makes 
adjusting file location or size much sim¬ 
pler, and the fnodes contain some redun¬ 
dant items that FAT systems lack, which 
makes data recovery a bit easier* Extra 
dates in the directory will make backups 
and file maintenance simpler. All in all, 
HPFS is a nice improvement. ■ 
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Go Beyond 

640KDOS. 


Build multi-megabyte 
programs with Phar Lap's 
3861 DOS-Extender. w 

If the DOS 640K limit is driving you nuts* 
get all the memory you want with 
3861 DOS-Extender from Phar Lapf 
Large-scale benefits. By turning DOS 
into a true 32-bit operating system* 

3861 DOS-Extender shatters the 64QK 
barrier It lets you create protected mode 
applications that use all the memory in 
the machine - up to 4 gigabytes* You work 
within a flat* 32-bit address space. No more 
suffering with overlays, bank-switched 
EMS, or segmentation* 

With full 32-bit memory and power, you 
can finally build workstation-class applica¬ 
tions for the PC, Your Extended-DOS 
programs will run considerably faster, have 
room for more features, and be more re¬ 
sponsive than those in 16-bit DOS, 


And if that's not enough, add Phar Lap's 
3861 VMM'’ virtual memory manager. With 
true demand-paging, 3861 VMM enables 
your application to grow bigger than availa¬ 
ble RAM, Both code and data are automati¬ 
cally swapped to disk as needed. 

Total compatibility. Because 386 j DOS- 
Extender is embedded into your program, 
it is invisible to the end-user* Your program 
looks exactly like any other DOS applica¬ 
tion. There's no new operating environment 
for your end-users to buy or learn. 

Every 80386 PC that can run MS-DOS or 
PC-DOS can run 3861 DOS-Extender It is 
completely compatible with all DOS-based 
software, including TSRs and network 
managers. 

3861 DOS-Extender is backed by a full 
complement of 32-bit languages. Choose 
your favorite from among C* Fortran, Pas¬ 
cal, Ada, Assembler, and others* And with 


Phar Lap, you'll be using the finest, most 
widely used 386 software development 
tools in the world. 

Proven success . AutoCAD 386, IBM 
Interleaf Publisher, and Paradox 386 are just 
a few of the hundreds of Extended-DOS 
applications already being shipped with 
386 [ DOS-Extender. Utilizing this exciting 
new technology, industry leaders are keep¬ 
ing their competitive edge by delivering the 
speed and power that 386 users have been 
waiting for 

So if DOS is looking smaller than ever, 
call Phar Lap today* 

And see what it's like beyond 640K. 

Phar Lap3861 DOS-Extender. 

We open a world of memory. 

Phar Lap Software, Inc, 
■pV 60 Aberdeen Avenue 
Cambridge, MA 02138 
617-661-1510 

mmmiif fax 617-87&-2972 


Trademark (udders: 3SGI DUS-Extender ™ and 386 1 VMM * - Bnr Lap Software, Inc,; Interieaf Publisher™ - Interleaf, Inn; Paradox ™ - Borland lntrniationaL Registered trademait holders: Phar Lap* - Phar Lap 
Software, Inc; Ada* - U.S. I tepL of Defense; MS-DOS* - Microsoft Cotp.; AutoCAD* - Autodesk, Irxr; IBM® - IBM Corporation, G> 1989 Phar Lap Software, Inc. 
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ThaJarctos maritimus 


# 3 in a series on consumer habits 

Tto polar bear is the great white 
hunter of the Arctic Circle. Migrating 
tong distances over the vast 
frozen desert, it tracks large prey such 
as seals and sea lions. In a sprint \ 
it can readi speeds of up to 25 mph. 
When it raids the ice box t it 
doesn't waste energy on smallfish . 
The readers of BYTE magazine 
are just as selective . For they, too , 
are relentless hunters with big 
appetites. They are advanced person¬ 
al computing experts whose 
hunger for new product information 
ts insatiable. They seek technical 
analyses. Extensive reviews. 

A complete rundown of product 
comparisons. Which is 
what they gel in every B YTE. Some 
publications may promise 
you more paid readers than BYTEs 
450,000 . But none so voracious. 







Short Takes 


BYTE editors’ hands-on views of new and developing products 


ScanMan Model 32 


NCR 20-MHz 386SX 


dBASE IV 1.1 


HP 48SX Calculator 


Pivot Display 



What the ScanMan Can Scan 


* s hand-held scanners 
become more popular, 
manufacturers are scram¬ 
bling to enhance their fea¬ 
tures. Logitech, one of the 
many firms selling hand-held 
scanners, is no exception, and 
it has completely redesigned 
its ScanMan Macintosh scan¬ 
ner with the most common 
uses of these hand-held scan¬ 
ners in mind. 

Most users of hand-held 
scanners are interested in 
easily and rapidly scanning 
smaller pictures or graphics 
of some sort and columns of 
text, rather than full pages, 
which are better handled by 
the more traditional flatbed 
and page-feeding scanners. 
Typically, the scanned results 
will be used in desktop pub¬ 
lishing appl ications for news¬ 
letters and brochures, with 
output going to a 300-dot-per- 
ineh laser printer. Two other 
common uses are scanning 
columns of text and numbers 
for use with optical-charac¬ 
ter-recognition packages and 
scanning images for use in 
software, particularly Hyper¬ 
Card, 

The ScanMan Model 32 

scans up to 32 levels of gray, 
as well as black and white, 
allowing more accurate 
photographic reproduction. 
True gray-scale scanners 
store the gray information as 
gray levels rather than as 


patterns of black-and-white 
dots. This lets them represent 
the shades accurately when 
images are resized and edited. 

I tried a beta version of the 
scanner. The hardware had 
been finished, but some bug 
fixes were still being made to 
the software. All the major 
functions of the program 
worked, however. Setting the 
scanner up involved plugging 
it into the chain of SCSI 
devices using its control box 
and then installing some 
system software. The system 
software can be run as a desk 
accessory or as a stand-alone 
program. The scanner has a 
new case, which lets scans be 
much straighter and lets you 
see more of what is being 
scanned. 

Unlike most hand-held 
scanners, which rely on a 
roller near the scanner head 
to help the scanner move 
across the paper and measure 
the speed at which it is being 
moved, the ScanMan uses a 
combination of the roller and 


two extra wheels on the lower 
part of the device. These help 
keep you from twisting the 
scanner sideways while scan¬ 
ning, resulting in a straighter 
and more accurate scan. This 
proved to be very smooth to 
roll and had a reasonable 
resistance to being moved 
sideways. Another nice 
innovation is a scanning 
speed LED on the case. This 
lit up to let me know when I 
was scanning too fast and 
losing image data. 

The ScanMan now has a 
new scanning head with 
greater accuracy. It is a true 
400-dpi scanner and includes 
software to let it scan up to 
32 levels of gray. This is 
achieved by having the 
scanner use an area six dots 
square to measure for gray 
levels. This technique 
reduces the accuracy of the 
scanner to 66 dpi when using 
32 gray levels. However, 
laser printers can also prim 
only gray scales by using 
shading patterns of black- 


THE FACTS 


ScanMan Model 32 

Logitech, Inc. 

$499 

6505 Kaiser Dr. 

Requirements: 

Fremont, CA 94555 
(415) 795-8500 

Mac Plus, SE, II, or 

Inquiry 995, 

Portable. A hard disk drive 
is recommended. 


and-white dots. The result is 
that a gray-scale scan made 
using the Logitech scanner 
will print out perfectly on a 
laser printer. However, it will 
not look any better if output 
goes to a typesetting machine 
like a Linotron. Certainly it 
was possible to get very good 
output from scanned images 
printed on a laser printer and 
even on an ImageWriter, 
although care was needed 
here in the exact choice of 
resolution and halftoning 
method. 

The scanning software 
provided with ScanMan now 
lets you scan horizontally or 
vertically by simply clicking 
on an icon. Resolution can be 
varied from 100 dpi up to 400 
dpi by setting a switch. 
Brightness and line art or 
gray-scale select switches are 
also included. These settings 
are recognized automatically 
by the scanner,’ so you don’t 
have to choose them from 
software as well. 

The software has a basic 
but full set of image-editing 
tools. Most important is the 
ablity to save copies of im¬ 
ages in a wide range of for¬ 
mats. 

File formats supported 
include 1- or 8-bit TIFF, 
PICT or PJCT2, and Mac¬ 
Paint. You can also select dif¬ 
ferent resolutions depending 
on whether output is to go to 
the screen, an ImageWriter, 
or a laser printer. The soft¬ 
ware lets you perform half¬ 
toning in several ways, since 
different techniques work 
better for different purposes. 

The ScanMan is a care¬ 
fully thought-out extension to 
previous hand-held scanners. 
Its ease of use and function¬ 
ality have both been consid¬ 
erably enhanced, and I highly 
recommend it when typeset 
quality is not required. 

—Owen Underholm 
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NCR’s 386SX: 
Quick, Quiet, 
and Secure 

A s good an example as 
any of the quality of 
German engineering, NCR’s 
new small-footprint 20-MHz 
386SX offers speed, comfort, 
and security. 

The motherboard includes 
2 megabytes of RAM (ex¬ 
pandable to 32 MB), an on¬ 
board Super VGA controller, 
two serial ports, and a paral¬ 
lel printer port. Some “spe¬ 
cial” features are a 16K-byte 
memory cache using “two- 
way anticipated caching” 
methods and an ISA bus-write 
buffer. The back of the moth¬ 
erboard has an additional 37- 
pin connector for an exter¬ 
nal hard disk drive or stream¬ 
ing tape drive. The keyboard 
jack is the small IBM PS/2 
variety. The case and chassis 
wrap all the components in 
steel and lock them with a 
solid tubular key lock for 
hardware security, low noise, 
and RF shielding. The system 
is powered by a 175-watt 
auto-sensing power supply 
that doesn’t require any con¬ 
figuration for voltage or fre¬ 
quency. A nearly silent fan 
cools the power supply, as 
well as the rest of the sys¬ 
tem. 

The hard and floppy disk 
drives are mounted on a 
separate internal subsystem 
that is easy to remove and 
install. They do not require 
additional controller boards 
since they have their own 
controller hardware. This 
means that all five ISA bus 
slots are available for 
peripheral boards, even when 
the system is configured with 
three drives. 

NCR shares the lead in the 
commercial and banking 
transaction market, and it has 
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20-MHz 386SX 

Standard: 

All systems come with two 
serial ports, one parallel 
port, 2 MB of 80- 
nanosecond RAM, and 
a VGA monitor. 

Options: 

Base system with one 
floppy disk drive, $3795; 
with one floppy disk drive 
and a 44-MB hard disk 


drive, $4680; with one 
floppy disk drive and a 
100-MB hard disk drive, 
$5490; extra memory, 
$750 for 2 MB. 

NCRCorp. 

P.O. Box 2989 
Norcross, GA 30091 
(800) 544-3333 

Inquiry 996. 


very few competitors. This 
machine is a good example of 
why: Although it is a general- 
purpose SX, it has features 
that make it especially attrac¬ 
tive for the large office. It is 
as quiet as a laptop. But more 
important, it has security as 


its central theme. A secure 
system with secure software 
makes it difficult for un¬ 
authorized users to access the 
system. This computer has an 
embedded security system 
with a master password and 
three user-level passwords. If 


A Tuned-Up dBASE IV 


A shton-Tate has tuned up 
dBASE IV and made it 
a little easier to use in its new 
incarnation as dBASE IV 
1.1. It now requires only 
450K bytes of RAM (instead 
of 512K bytes), a disk-cach¬ 


ing program is included in the 
new version, and some per¬ 
formance-tuning options are 
available to speed up opera¬ 
tions. 

Version 1.1 has its own 
disk-cache code for single- 


the security feature is used, 
the system will not boot with¬ 
out a password. Only the 
master password can recon¬ 
figure the system with the 
setup menu. Applications 
software can access calls to 
the security system to evalu¬ 
ate what level of security the 
user possesses. 

You might be able to get 
around all this by installing 
your own routines by means 
of the floppy disk drive. But 
a secure system would not 
have a floppy disk drive. This 
configuration is the reason 
for the floppy disk drive 
connector at the back of the 
machine. You can plug an 
external drive into this to do 
system maintenance, backups 
(onto the streaming tape), or 
system builds. This port, as 
well as any of the communi¬ 
cations ports, can be disabled 
from the system setup menu. 

We evaluated the machine 
with both MS-DOS and SCO 
Xenix/386. The MS-DOS 
CPU benchmarks showed 
that this machine runs nearly 
75 percent faster than most 
16-MHz 386SXs and as fast 
as most 20-MHz 386 ma¬ 
chines. Even using the 32-bit 
benchmarks of Xenix, the 
new NCR 20-MHz 386SX 
showed between 70 percent 
and 90 percent of the per¬ 
formance of a full 32-bit sys¬ 
tem with a 20-MHz 386 proc¬ 
essor and zero-wait-state 
memory. Very impressive. 

—Ben Smith 
and Roger Adams 


user operation. The cache is 
installed automatically into 
all available extended or 
expanded memory when you 
load the program. A com¬ 
mand-line option lets you 
continued 
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limit the amount of memory 
used, but this is hardly 
needed since the cache is 
unloaded automatically when 
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dfiASE IV 1.1 

$795; developers' 
edition, $1295 

Requirements: 

IBM PC or compatible 
with a hard disk drive, 
640K bytes of RAM 
(450K bytes available at 
the DOS prompt), and 
3.25 MB bytes of free 
disk space, 

Ashton-Tate 
20101 Hamilton Ave. 
Torrance, CA 90509 
(213) 329-8000 
Inquiry 997. 


the program is closed, free¬ 
ing the memory. The cache 
does speed things up. For 
example, sorting a database 
of 1419 10-field, 173-byte 
records on a single field took 
14 seconds not using the 
cache and 7 seconds using it* 
Sorting a larger database, 
3230 records with the same 
specifications on a single 
field, took 29 seconds with¬ 
out the cache and 19 seconds 
with it* 

The performance-tuning 
options are BAK, TMP, and 
DBHEAP. Since they're DOS 
environment variables, they 
must be set from DOS before 
loading dBASE* BAK and 
TMP specify paths to backup 
and temporary files. The 
DBHEAP allows the juggling 
of RAM allocation between 
dot prompts and overlay 
swapping* You can optimize 


the execution of dBASE pro- 
grams by tweeking this 
memory allocation to fit the 
program you’re using* 
AshtonTate has removed 
many of the version 1.0 
restrictions on recursive user- 
defined functions (UDFs) 
and all the ON commands. 
A new command, DBTRAP, 
was added to protect you from 
shooting yourself in the foot* 
When DBTRAP is on, the 
system takes steps such as 
saving parts of the existing 
environment, prohibiting 
certain recursions, and 
blocking UDFs from using 
certain commands (e*g., 
CLOSE, PACK, and MOD 
1FY STRUCTURE)* 

Be aware that dBASE IV 
isn't something you install 
and immediately begin using 
to write complex reports 
drawing on multiple data 


HP’s New Calculator Is Virtually a Hand-Held PC 



H ewlett-Packard's HP 
41 calculator has just 
reached the end of its 10-year 
life cycle and is being 
replaced by the HP 48SX. 
The original HP 41 was 
basically a calculator for 
scientists and engineers, and 
it included serial I/O, a full 
programming language, and 
memory expandability. 

The48SX is more than just 
a calculator. The base model 
comes with 32K bytes of 
RAM and 256K bytes of 
ROM, ft has an RS-232C 
serial port and two slots for 
RAM or ROM cards, letting 
you expand memory up to 
288K bytes or use add-on 
programs like equation li¬ 
braries for specific applica¬ 
tions. An optional HP Solve 
Equation Library card is 
available, which includes 
over 300 equations for en¬ 
gineering and scientific prob¬ 
lems ranging from columns 
and beams to fluid flow or 
magnetism. 

HP is offering an optional 
serial interface kit with 
software, which links the 


calculator to either Mac¬ 
intosh or DOS systems* In 
fact, the kit lets you control 
the calculator from the host 
computer, allowing you to 
use the calculator as an 
equation-solving peripheral. 
The calculator also has a two- 
way infrared interface for use 
with HP's infrared printer or 


for exchanging programs or 
data with another 48SX. 

The 48SX fits in the palm 
of your hand and weighs only 
9 ounces* Unlike the 28$, the 
48SX does not have the 
folding-notebook-style de¬ 
sign, which was unpopular 
with HP customers. 

In addition, the 8-row by 


tables. But if you've used 
earlier incarnations of 
dBASE, you should feel right 
at home, although you’ll have 
to read the manual to take 
advantage of many of the 
functions and features* The 
familiar dot-command struc¬ 
ture is there for dBASE pro¬ 
grammers. For novices and 
casual users, there is the 
Command Center, a point- 
and-shoot facility for per¬ 
forming most functions. If 
you're totally new to dBASE, 
for a program as large and 
complex as this, it's quite 
easy to use. YouTI face some¬ 
what of a learning curve, but 
it's gentle and easily man¬ 
aged. And the choice of us¬ 
ing query by example or 
Structured Query Language 
to generate reports is a real 
plus* 

—George Bond 
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HP48SX 

$350 

Options: 

Serial interface kits (PC 
or Macintosh), $99,95; 
HP Solve Equation 
Library card, $99.95; 
32K-byte RAM card, 
$79.95; 128K-byte 
RAM card, $250; 
infrared printer, $135* 

Hewlett-Packard Co. 
1000 Northeast Circle 
Blvd* 

Corvallis, OR 97330 
(503) 757-2000 

Inquiry 998. 


22-column display is greatly 
improved over the display of 
the 28S. The new calculator 
uses a supertwist LCD 
design, allowing better 
contrast and readability. The 
HP 48SX has impressive 
graphics and calculus func¬ 
tions, finding roots, intersec- 

continued 
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Embedded systems designers have already used CrossCode C in over577 different applications . 


How to choose a 68000 C compiler 
for your ROMable code development 


These twelve important CrossCode C features could 
make the difference between success and failure 


I t's hard to know ahead of time what 
features youTl be needing in a 
68000 C compiler. But if you’re using 
CrossCode C you won't need to think 
ahead, because CrossCode C is already 
equipped with these twelve important 
features for your ROMable code devel¬ 
opment: 

1- A 100% ROMable Compiler: 
CrossCode C splits its output into five 
memory sections for easy placement into 
ROM or RAM at link time. 

2* Integrated C and Assembler: You 
can write your code in any combination of 
C and assembly language. 

3. Readable Assembly Language 
Output: The compiler generates assem¬ 
bly language code with your C language 
source code embedded as comments* so 
you can see each statement's compiled 
output. 

4. Optimized Code: CrossCode C uses 
minimum required precision when eval¬ 
uating expressions. Il also ''folds" con¬ 
stants at compilation time, converts 
multiplications to shifts when possible, 
and eliminates superfluous branches. 

5. Custom Optimization: You can op¬ 
timize compiler output for your applica¬ 
tion because you control the sizes of C 
types, including pointers, floats, and all 
integral types. 


6. Register Optimization: Ten regis¬ 
ters are reserved for your register vari¬ 
ables, and there's an option to automati¬ 
cally declare all stack variables as 
register, so you can instantly optimize 
programs that were written without 
registers in mind. 

7. C Library Source: An extensive C 
library containing over 70 C functions is 
provided in source form. 

8* Nit Limitations: No matterhow r large 
your program is, CrossCode C will com¬ 
pile it. There are no limits on the number 
of symbols in your program, the size of 
your input file, or the size of a C function. 

9. 68030 Support: If you're using the 
68030, CrossCode C will use its extra 
instructions and addressing modes. 

10, Flouting Point Support: if you're 
using the 68881, the compiler performs 
floating point operations through the 
coprocessor, and floating point register 
variables are stored in 68881 registers. 

11. Position Independence: Both posi¬ 
tion independent code and data can be 
generated if needed. 

12, ANSI Standards: CrossCode C 
tracks the ANSI C standard, so your code 


will always be standard, too. 

There’s More 

CrossCode C comes with an assembler, 
a linker, and a tool to help you prepare 
your object code for transmission to 
PROM programmers and emulators. And 
there’s another special tool that gives you 
symbolic debugging support by helping 
you to prepare symbol tables for virtually 
all types of emulators. 

CrossCode C is available under MS- 
DOS for just $ 1995, and it runs on all IBM 
PCs and compatibles (640K memory and 
hard disk are required). Also available 
under UNIX, XENIX, and VMS, 

CALL TODAY for more information: 

1-800-448-7733 

(ask for extension 2001) 

Outside the United States, please dial 

PHONE: 1-708-971-8170 
FAX: 1-708-971-8513 

SOFTWARE DEVELOPMENT SYSTEMS. INC. 

DEPARTMENT 21 
4240 BELLE AIRE LANE 
DOWNERS GROVE, ILLINOIS 60515 USA 

CrossCode™ is* trademark of SOFTWARE DEVELOPMENT 
SYSTEMS, INC. MS-DOS® is a registered trademark of 
Microsoft. UNIX® is a registered trademark of AT&T. XENIX® 
is a registered trademark of Microsoft. 
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tions, derivatives, slopes, and 
so on. 

The 48SX has several new 
features that engineers and 
scientists will find very 
useful. Unlike previous 
scientific calculators from 
Hewlett-Packard, the 48SX 
lets you actually enter an 
equation the way you would 
with paper and pencil. Previ¬ 
ously, you could only store 


variable values in the ealcu- 
lator and then execute the 
equation by translating it into 
keystrokes. With the 48SX, 
you can type in the actual 
equation, supply the variable 
values, and hit the Solve key. 

Another feature that 1 
found impressive is the auto¬ 
matic-unit management ca¬ 
pability of the 48SX, The 
calculator can automatically 


convert units into the resul¬ 
tant units that you specify. For 
example, you can enter me¬ 
ters and seconds and tell the 
48SX to solve the equation 
in miles per hour. Or you 
could enter newtons, meters, 
and hours, and have the cal¬ 
culator solve the equation in 
watts. 

The 48SX calculator also 
comes with a new high-level 


programming language. It is 
not compatible with the 
language used in the HP 41, 
but an emulator is provided 
so that HP 41 programs will 
run on the 48SX. 

Overall, I found the Hew¬ 
lett-Packard 48SX to be an 
impressive calculator for se¬ 
rious engineering and science 
applications. 

—Nick Barart 


A Mac Monitor That’s Sure to Turn a Few Heads 


P ivot is a Macintosh full- 
page monitor that offers 
both portrait (vertical) and 
landscape (horizontal) orien¬ 
tations. What's unique about 
it is that you can twist the 


Pivot display a full 90 de¬ 
grees, going from full-page 
portrait to a full-page land¬ 
scape mode, and the image on 
your screen will rotate as 
well. 


If you need a full-page 
display but also need both 
width and length for differ¬ 
ent applications, Pivot might 
be just the ticket. 

Pivot works with all exist¬ 
ing Mac software, Radius 
claims. Its 15-inch diagonal 
screen size offers a portrait 
resolution of 640 by 864 
pixels and a landscape reso¬ 
lution of 864 by 640 pixels. 

I found the display clear, 
crisp, and impressive, as I 
would expect from a full- 
page monitor. The Pivot 
weighs slightly more than 
Radius’s standard full-page 
display, but its dimensions 
are almost identical. 

Pivot displays two or four 
shades of gray and is up¬ 
gradable to 16 shades. It 
works with either a Mac SE/ 
30 or any member of the Mac 

II family. Pivot works as a 
standard full-page display 
(portrait only) with either a 
Mac Plus or SE. 

Designing Pivot’s unique 
rotating display created many 
headaches for Radius's engi¬ 
neering staff. First, they had 
to develop a high-speed pixel 
rotation engine for the inter¬ 
face card. This they did, cre¬ 
ating one that rotates pixels 
90 degrees at a rate of over 
51 MHz. 

Indeed, I found Pivot very 
fast in redrawing a Microsoft 
Excel spreadsheet. For ex¬ 
ample, when I tilted the dis¬ 
play from portrait to land¬ 
scape, the screen would go 
blank for about a second and 
then the spreadsheet would 
reappear including the cells 
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Pivot 

Radius, Ijic. 

$1690 

1710 Fortune Dr. 

Requirements: 

San Jose, CA 95131 
(408) 434-1010 

Mac SE/30 or Mac II 

Inquiry 999. 

family. 


that had been left out of the 
portrait display. The speed of 
the display redraw was the 
same—regardless of whether 
I was going from portrait to 
landscape, or vice versa. Also, 
I found the display easy to 
rotate with just a finger. 

Pivot includes a “position¬ 
sensing device" that sends an 
interrupt to the computer 
whenever you change the dis¬ 
play's position. The monitor's 
system software then repro¬ 
grams the bit-map orienta¬ 
tion, reorganizing the Mac 
Desktop to match either por- 
traitor landscape mode. Also 
interesting is that Pivot scans 
in the same direction in both 
modes: from left to right, top 
to bottom in portrait; and 
from left to right, bottom to 
top in landscape. 

Pivot’s internal circuitry is 
positioned to allow proper 
cooling in either landscape or 
portrait mode. Similarly, the 
monitor's magnetic shield is 
designed to work in either. 

The Pivot's list price is 
$1690 (which includes the 
Mac SE/30 or NuBus inter¬ 
face board), making it actu¬ 
ally only $200 more than Ra¬ 
dius’s standard full-page dis¬ 
play monitor. Sure, full-page 
displays aren't cheap, but it’s 
nice to see Radius offering 
the unique Pivot at a competi¬ 
tive price. And while not 
every full-page monitor user 
needs the extra functionality 
of landscape mode, those 
who do might swivel their 
heads to take a closer look at 
Pivot. ■ 

—Jeffrey Bertolucci 
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Because our key-interrogation routines are 
encrypted, and our hardware Is custom-wired to distin¬ 
guish each of our clients’ keys, our clients have the highest 
degree of security available. 

Unlike other manufacturers, our routines assume responsibility 
for all hardware, software and timing issues. 

And what this means is that your engineering 
time and money won’t be wasted reinventing 
protection schemes. 

We offer two high security products for copy 
control; the KEY™ and the MEMORY KEY™ 

Our protection devices can also be used for 
serialization techniques, software leasing 


Encrypted routines 
provide the highest 
degree of security 


to fait or 


modular software management, creative revenue 
collection, demo control and a path for future upgrades. 

The information stored in the MEMORY KEY can be con¬ 
veniently reprogrammed by your application software or at 
the end user’s site via software disk or modem. 

All our products attach conveniently to 
the printer port, are transparent and allow 
for unlimited back up copies. 

For serious software protection, call now 
And start protecting your profits. 

Hands down, we’re better. 


Custom hardware 
and software for 
each developer 


necessary 


^MICROPHAR 


Can be dynamically 
reprogrammed at the Over 55 la\ 
user site via diskette supported in 

XENIX ant 


Or modem. 


WX and OS/2 


MARKETING, INC. 

1 - 800 - 843-0413 SeHabbEspanoi 


In EUROPE: 

MJcmphar, 42, Ave, Sainte Fby 92200, Neuilly Sux Stine FRANCE 
Td; 33-1-47-38-21-21 Fax: 3 3-146-24-76*91 

Call to obtain distributor addresses in: 

BELGIUM, IRELAND, HAD, NETHERLANDS, PORTUGAL, 
SPAIN, SWITZERLAND, UK. & W. GERMANY 


In the U.S., the AMERICAS & the MCIFIC: 

ProTech, 9600J Southern Pines Blvd Charlotte, KC 28217 
Td: 704*523-9500 Fax: 704*523-7651 

Hours: Mon-Thurs; &50-7:00 ET, Fri: 8:30-5=30 ET 
FORA DEMONSTRATION PACKAGE OR ADDITIONAL 
INFORMATION, PLEASE WRITE OR CALL. 


Macintosh ts a rostered trademark gl Apple Computer, Inc. 


For Americas & Pacific circle 210 on Reader Service Card. 


For Europe circle 209 on Reader Sendee Card 
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Commodore Sets Course 
for Multimedia 

■ Bob Ryan 


I magine the ideal multimedia plat¬ 
form. It would have impressive 
graphics and sound, be easy to use, 
and work transparently with so- 
phisticated video equipment. Throw in a 
low-overhead multitasking operating 
system, and you'd have all the pieces you 
need to run sophisticated multimedia ap¬ 
plications. You'd also have an Amiga 
from C ammo dore. 

Realizing this. Commodore has fi¬ 
nally defined a focus for the Amiga line 
and staked its claim to the emerging 
multimedia market. The centerpiece of 
the company's strategy is a new, 68030- 
based computer, the Amiga 3000. 

The Amiga 3000 (see photo 1) has 
many impressive features, the best of 
which may be its price. With the 16-MHz 
model selling for $3495 and the 25-MHz 
version fetching a mere $3995, the new 
system costs nearly $3000 less than a 
comparably equipped Mac Ilci, This ag¬ 
gressive pricing, combined with the new 
look and capabilities of the machine, 
makes the Amiga 3000 a formidable en¬ 
try into the multimedia marketplace. 

Bits and Pieces 

The Amiga 3000's two models are the 
3000/16, a 68030/68881-based machine 


The Amiga 3000 boasts 


enhanced custom chips, 


a fast 32-bit processor, 


and a stunning new look to 


its Workbench interface 


running at 16 MHz, and the 3000/25, a 
68030/68882 machine that runs at 25 
MHz. Except for docks and coproces¬ 
sors, the models are identical. 

The Amiga 3000 is the first Amiga 
with a native 32-bit architecture. With 
the exception of the graphics system, 
which uses a 16-bit bus and a National 
Television System Committee (NTSQ- 
compatible 7.14-MHz clock, all the in¬ 
ternal pathways in the Amiga 3000 are 
32 bits wide and use the processor's 
clock. Commodore has also managed to 
make the external I/O bus capable of 32- 
bit transfers without losing compatibility 
with 16-bit peripheral cards. The I/O 
bus—called Zorro 3—multiplexes the ad¬ 
dress and data lines for I/O cards capable 
of 32-bit transfers, while treating 16-bit 
Zorro 2 cards normally. 

Goodbye* Flicker 

The heart of the Amiga 3000 is an en¬ 
hanced version of the custom chip set that 
defines the Amiga line. The enhanced 
Denise chip can output up to 1280 hori¬ 
zontal pixels in four colors, and it sports 
a new 640- by 480-pixel-resolution pro¬ 
ductivity mode, (Unlike other high-reso- 
lution modes on the Amiga, the produc¬ 
tivity mode is not interlaced, and it is 
limited to four colors.) Being program¬ 
mable, Denise lets you mix different 
horizontal and vertical resolutions and 
provides the overscanning necessary for 
video applications. The new Agnus chip 
doubles the amount of accessible chip 
RAM to 2 megabytes. (In Amiga par¬ 
lance, chip RAM is memory accessible 
by both the CPU and the custom chips. It 
is used primarily to hold graphics and 
sound data that gets massaged by the cus¬ 
tom chips. Memory available to the CPU 
exclusively—and used primarily to hold 
executable code and nondisplay data—is 
called fast RAM ) The only chip not up¬ 
graded is Paula, which provides the 
A m i ga's four- voice sou nd. 

New to the graphics system is a de¬ 
interlacing/scan doubling capability, 


which takes interlaced high-resolution 
screens and outputs them without flicker 
to a 31.5-kHz VGA monitor. It also elim¬ 
inates the black scan lines between rows 
of pixels on both low- and high-resoiu- 
tion displays. As a result, the Amiga 
3000 produces a rock steady high-reso- 
lution display. Unlike earlier Amigas, 
which by default ran the Workbench in¬ 
terface in medium resolution (640 by 200 
pixels), the Amiga 3000 can effectively 
use high resolution (640 by 400 pixels) 
without additional hardware. 

Although the new capabilities of the 
graphics system are significant, they 
don't address the larger question of how 
to upgrade Amiga graphics to 8- and 24- 
bit color while maintaining compatibility 
with current graphics software. (The 
tight coupl i ng of the graphics system and 
the Amiga CPU, which gives the ma¬ 
chine its superior graphics performance, 
ironically also makes it more difficult to 
upgrade the graphics capabilities.) Pal¬ 
ette limitations on the Amiga 3000 are 
the same as for earlier Amigas: 32 colors 
in low resolution and 16 in high resolu¬ 
tion, of a possible 4096. Techniques such 
as extra half-bright, dynamic high-reso¬ 
lution, and hold-and-modify let you in¬ 
crease the number of colors on screen (up 
to 4096 in the case of HAM), but they 
either force you to swap palettes on the 
fly—a serious drain on system band¬ 
width—or don't let you define each pixel 
independently. (The latter drawback is 
actually an advantage when you use 
HAM mode for video work; because it 
can take up to three pixels to change from 
one color to another, HAM mode is natu¬ 
rally antialiasing.) 

Despite these alternative graphics 
modes, the lack of native 8- and 24-bit 
color on the Amiga is a concern. Such ca¬ 
pabilities will be necessary for next-gen¬ 
eration video and multimedia applica¬ 
tions and are already available for many 
of the Macintosh, MS-DOS, and Unix 
machines. The Amiga must provide for 

continued 
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Photo 1: The Amiga 3Qj00 
features 2 MB of memory, 
an S80K-byte floppy disk 
drive, and a 50-MB SCSI 
hard disk drive* 
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COMMODORE SETS COURSE FOR MULTIMEDIA 


8- and 24-bit color to remain competi¬ 
tive. Amiga Product Manager Keith Ma- 
savage wouldn't comment on Commo¬ 
dore’s plans in this area other than to say 
that “both short-term and long-term 
solutions are in the works/’ 

Motherboard Tour 

The Amiga 3000 motherboard reflects a 
high degree of integration (see photo 2)- 
In addition to the enhanced Agnus and 
Denise chips, the motherboard contains 
eight other proprietary chips fabricated 
by Commodore. These include a bus 
controller, a RAM controller, and a 
DMA controller. The DMA controller 
works in conjunction with a SCSI con¬ 
troller chip to provide 32-bit DMA for 


SCSI I/O devices such as hard disk 
drives. The Amiga 3000 uses 5T2K bytes 
of ROM to hold the multitasking execu¬ 
tive, system libraries, and disk operating 
system. Commodore also plans to up¬ 
grade the Amiga 500’s and the Amiga 
2000's ROMs to 512K bytes. 

The RAM controller—dubbed Ram¬ 
sey—manages access to fast RAM on the 
motherboard. The Amiga 3000 comes 
with 2 MB of RAM— 1 MB of chip RAM 
and 1 MB of fast RAM. It also comes 
with sockets that can hold up to 4 MB of 
fast RAM using 4 by 256K-bit paged or 
static-column zig-zag in-line packages, 
or 16 MB using 4 by 1-megabit ZIPs. 

The Amiga 3000 doesn’t use a large 
external cache to speed memory access 


by the 68030. It does, however, handle 
both burst-mode and page-mode access 
to fast RAM. A standard memory access 
to fast RAM involves two wait states, 
while burst mode can result effectively 
in zero-wait-state performance. Under 
ideal circumstances, the page mode can 
reach transfer rates of over 33 MB per 
second. The Ramsey chip determines 
which mode is appropriate for any partic¬ 
ular memory access. 

The megabyte of chip RAM in the sys¬ 
tem comes in the familiar DIP packag¬ 
ing, and the motherboard contains sock¬ 
ets for another megabyte. The megabyte 
of fast RAM on the motherboard also 
comes in socketed DIP chips. When you 
upgrade your fast RAM using ZIP packs, 
you move the original fast RAM to the 
empty chip RAM sockets to give you the 
maximum 2 MB of chip RAM. 

The Amiga 3000 comes with a stan¬ 
dard Amiga 3^-inch 880K-byte floppy 
disk drive and an internal 3^-inch 50- 
MB 17-ms SCSI hard disk drive. It also 
lets you mount internally another 314- 
inch disk drive—floppy or hard. 

Expanding Your System 

The expansion backplane on the Amiga 
3000 attaches to two sockets on the 
motherboard. The backplane lets expan¬ 
sion hardware automatically configure 
itself during start-up and supplies DMA 
access to the motherboard. The back¬ 
plane supplies four Zorro 3 expansion 
slots. In addition, the backplane has two 
AT-compatible slots in line with two of 
the Zorro slots, and a video slot in line 
with a third. You use the AT slots in con¬ 
junction with the BridgeBoard cards 
from Commodore, which provide the 
Amiga with XT and AT compatibility. 
The video slot gives expansion cards di¬ 
rect access to the Amiga video-output 
signals. It is useful for devices such as 
video-effects generators and genlocks. 

The Amiga 3000 also supplies several 
standard I/O ports. The keyboard and 
two mouse ports are located on the right 
side of the machine. On the back are a 
parallel port, a serial port, a floppy disk 
drive port, a SCSI port, two audio ports, 
a 15.75-kHz RGB video port, and a 
31.5-kHz VGA video port. The RGB 
port is identical to those on earlier Ami- 
gas, ensuring compatibility with earlier 
monitors and other video equipment. Its 
signal doesn’t run through the deinter¬ 
lace/scan doubling hardware. The VGA 
port, which is connected to the new dis¬ 
play hardware, drives any standard VGA 
monitor. You can disable this hardware— 
or adjust its output—using two controls 

continued 
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Photo 2: The Amiga 3000/25 motherboard integrates many functions into discrete 
chips. The expansion backplane connects to the two 100-pin sockets at left-center. 
Expansion boards thus lay parallel to the motherboard. Note the 200-pin CPU slot 
at right-front. (Foodfor thought: The 68040 comes in a 179-pin package J 
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I’he Dynamic Duo. The 4860 is an industry-first Mother- 
Board that packs the power of the Intel 80486 CPU with the 
Intel 80860 RISC processor (i486 + i860 — 4860). With it, 
you can build mainframe power into PC’s for 
applications including CAD, LAN and desktop 
publishing. Equally impressive, our 4860 pumps 
up performance in your UNIX workstations. 

A PC Revolution. In the PC environment, 
the 4860 is a 486-based MotherBoard which 
runs over 2 times faster than 386 computers. 

It’s fully compatible with DOS, IBM’s OS/2, 

Novell Netware and UNIX. What’s more, 
ilauppauge’s 4860 supports up to 64 MBytes 
of memory without a RAM expansion board! 

RISC-Y Business. Thanks to the 4860's 
symmetrical architecture, both the i486 and 
the i860 processors can access the full range of memory, I/O 
system, and the 64-bit expansion bus. The result? Unprece¬ 
dented dual processor performance. 

You’ll find that the i860 processor is ideal in graphics appli¬ 
cations, performing up to 25 million floating-point operations 
per second. That’s more than 10 times faster than the i486 
processor alone! There’s even an optional 64 - bit frame 


buffer card for ultra high-performance workstation graphics. 
For UNIX Workstations, Too. The 4860 board makes 
a great foundation for high-performance RISC workstations 
that run advanced UNIX applications. Many 
workstation vendors are choosing the i860 
processor as a standardized vehicle for CAD and 
simulation systems, and the 4860 is perfectly 
compatible with these applications. 

Technical Features: ■ 4 Megabytes of high 
speed RAM expandable to 64 MBytes shared 
between i486 and i860 processors ■ Socket for 
optional I28K static RAM cache module for 
the i486 ■ Full size PC/AT form factor ■ Eight 
EISA I/O slots ■ 64-bit expansion slot ■ 1 parallel, 
2 serial ports. 

The 4860 MotherBoard. Built with the world’s 
highest performing microprocessors. So you can build the 
world's highest performing PC’s and workstations. 

Hauppauge Computer Works, Inc. 

175 Commerce Drive, 

Hauppaugc, New York 11788 
Toll Free: 1-800-443-6284 
InNewYork: 516-434-1600 
In Europe: (49) 2161-17063 




Trademarks: IBM AT and OS/2; IBM tnid 38ft,14fti andlH6D: Intel Corp IXtt and XENIX: Microsoft C/jtpiSftD Antler Board: Hauppautfe Computer Wirb, Inc. 
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COVER STORY 

COMMODORE SETS COURSE FOR MULTIMEDIA 


Photo 3: The Amiga OS 2M 
sports an all-new Workbench 
interface. Built on new 
versions of the Amiga shared 
libraries. Workbench 2.0 
provides easy access to 
multiple programs. A 
hardware blitter enhances its 
operation by providing the 
system with a rapid way to 
move rectangular blocks of 
memory, such as those that 
define a window . 



on the back of the machine. 

The most significant expansion con¬ 
nector in the Amiga 3000 is a 200-pin 
CPU slot. Although it’s incompatible 
with the 86-pin CPU slot on the Amiga 
2000, it serves the same function. It per¬ 
mits you to upgrade the 3000 with a next- 
generation processor—in this case, the 
68040 and its descendants. You could 
also use it to hold a large external mem¬ 
ory cache for the on-board 68030, 

Cleaning Up Workbench 

In the past, many people dismissed the 
Amiga as an unprofessional machine be¬ 
cause of the look of its Workbench inter¬ 
face. When all you saw was a four-color, 
640- by 200-pi xd screen with visible 
scan lines between each row of pixels, it 
was easy to forget the sophisticated hard¬ 
ware and software that lay beneath it. 

The Amiga 3000 uses version 2.0 of 
the Amiga operating system. With this 
version, Commodore has reworked both 
the look and the functionality of the 
Workbench interface by upgrading or re¬ 
writing most of the underlying system 
software. The result is a new interface 
(see photo 3) that can hold its own against 
any GUI on the market. It provides con¬ 
sistent and easy access to the multitask¬ 
ing ability of the Amiga. 

Among the improvements in Work¬ 
bench are enhanced Preferences tools for 
setting your system configuration, new 
Workbench menus, alternate window 
views, Adobe fonts, bit-map font scaling, 


COMPANY INFORMATION 

Commodore Business Machines, 
Inc, 

1600 Wilson Dr. 

West Chester, PA 19380 
(215) 431-9100 

Inquiry 1080. 


horizontal and vertical scrolling of the 
Workbench screen, a new front-to-back 
gadget, a new window-selection proce¬ 
dure, the ability to view files that lack 
.info files, the ability to execute Amiga- 
DOS commands without using the Ami- 
gaDOS shell, the ability to start an appli¬ 
cation by “dropping” a data file into it, 
and many new and improved utilities. In 
addition. Commodore has integrated 
ARexx into the operating system. ARexx 
is a macro language that lets you share 
data between two or more Amiga pro¬ 
grams equipped with ARexx message 
ports, (Such ports have lately become de 
rigueur on Amiga applications.) ARexx 
allows you to create “meta-applications” 
using stand-alone Amiga programs. 

Amiga OS 2.0 also has a lot of new 
goodies for programmers. First, Com¬ 
modore is at last including standard file 
and font requesters with the Amiga. In 
addition, it is supplying a gadget toolkit. 
This lets you integrate custom gadgets 
into the Intuition windowing system. It 
also provides an object-oriented inter¬ 
face to gadget programming. Finally, 
2.0 provides a “hotlink” service that no¬ 
tifies your program about events of inter¬ 
est to it. This is particularly useful when 
you change a Preference setting that your 
program must be aware of. 

Commodore designed 2.0 to be com¬ 
patible with software written for earlier 
versions of the operating system. Accord¬ 
ing to Commodore, programs that abide 
by the rules will run under 2,0. How¬ 
ever, Commodore knows that everyone 
didn't follow all the rules, and the com¬ 
pany is working with developers to fix 
software that may break under 2.0. 

Currently, the Amiga has a good-size 
software base, although it is skewed to¬ 
ward graphics and video applications, as 
opposed to mainstream business pro¬ 
grams. Because the Amiga 500 and 2000 
can be upgraded with the enhanced chip 


set and run OS 2.0, programs written for 
the 3000 will also run on most of the 
Amiga installed base of nearly 1.5 mil¬ 
lion machines. 

A New Beginning? 

The Amiga 3000 is an impressive ma¬ 
chine, and Commodore is supplying it 
with strong support. In addition to the 
3000, Commodore is preparing wel l over 
a dozen new hardware and software 
products designed to position the ma¬ 
chine in a few key markets. The first of 
these is business, where Commodore 
hopes the Amiga’s multimedia capabili¬ 
ties will provide the kind of entree that 
desktop publishing gave to the Macin¬ 
tosh. Central to the company's business 
push is Amiga Vision, an icon-based au¬ 
thoring system that lets anyone create in¬ 
teractive multimedia applications. 

Also, Commodore is finally acknowl¬ 
edging the importance of networking by 
providing software and hardware solu¬ 
tions, either directly or through third 
parties. For the short term, this means 
Ethernet and third-party X Window Sys¬ 
tem server software (X/ll from Gfx- 
Base). By in the middle of this year, it 
will mean TCP/IP-NFS and NetWare cli¬ 
ent software. Beyond that. Commodore 
has plans to support ARCnet and Flash- 
Talk hardware and assorted network op¬ 
erating systems. The company also 
hopes that, by increasing its penetration 
into businesses through networking and 
multimedia, it will attract more main¬ 
stream developers to the system. 

Commodore is also actively pursuing 
the higher-education and government 
markets, in large part by providing Unix 
in addition to the new networking prod¬ 
ucts. It is actively porting Unix System 
V.4 to the Amiga, Even with the addi¬ 
tional cost of the operating system, the 
Amiga 3000 will make an inexpensive, 
yet powerful, Unix workstation. Fi¬ 
nally, Commodore hopes to maintain a 
large share of the home/personal produc¬ 
tivity market, primarily through sales of 
the Amiga 500 and low-end versions of 
the Amiga 2000. 

With a primary focus in multimedia 
and secondary pushes in education, gov¬ 
ernment, and productivity. Commodore 
has at last outlined a strategy that takes 
advantage of the Amiga's strengths. 
With the Amiga 3000, it has produced 
the most capable multimedia platform 
you can get in a single box. If the ma¬ 
chine were the only criterion, Td already 
call Commodore's strategy a success. ■ 


Bob Ryan is a BYTE technical editor. You 
can reach him on BIX as "b. ryan . >J 
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HP makes it a 
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Reported by The Star 


of teor-burst comimmica- 
dust piracies enter in- tion a practical and 
to Earth's atmosphere, economical alternative 
Now scientists are to the use of tele¬ 
working to make me- (continued on page 2) 

You Can't See the Great Wall from the Moou! 


Everyone has heard an astronaut, it's <WfH 
that you can see the cult even seeing conti- 
Great Wad ol China nents. You may t>e able 
from the Moon. Or from to see the Great Wal 
Earth orbit. Or even from orbit, but. In geo 


from Mars. Certainly 
you cannot see the 
Great Well from the 
Moon. According to 


oral, it’s difficult even 
to see familiar objects: 
the planet’s swift mo 



□ 

□ 
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NO BLACK HOLES? 

Scientists are stUI unable to confirm 
the existence of even a single black hole, 
despite widespread belief that such 
things should exist. Tracking down these 
invisible objects isn't easy, because they 
can only be studied indirectly by the 
effects they have on their surrnundtngs. 
There are several typos of places that 

(continued on pap* 31 

MIRROR, MIRROR 

ft’s a chore, but all reflecting tele 
scopes require cleaning their reflective 
mirrors. Eventually, the aluminum coat¬ 
ing on their mirrors deteriorates and 
needs replacing. For large instruments, 
the process requires removing the tele- 
(continuod on pjpe SI 




Chain React ion 


Introducing the new HP LaserJet III printer with 
Resolution Enhancement technology. 


The rules have changed. Now the 
name of the game is Resolution 
Enhancement technology. You’ll call 
it the best thing to happen to laser 
printing since the very first HP 
LaserJet printer. It gives you clearer 
resolution. Curves that really curve. 
And edges that are never jagged. 

Instead of a “one-size-fits-ail” dot, 
HPk built-in intelligence varies dot 
sizes. So they can fill areas where 


they could never go before. For 
clearer, more professional-looking 


documents. 
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whole new ball game. 
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But there’s more than better print 
quality* 14 bit-mapped fonts and 8 
internal sealable typefaces provide 
thousands of options. And enhance¬ 
ments to our PCL5 printer language, 
including our HP-GL/2 graphics 
language, let you print portrait 
and landscape on the same page. 
Reverse and angled type. Spirals. 
Even shaded text You can also plug 
in Adobe Post Script^ software. 

For all its new features, the $2,395* 
list price of the HP LaserJet III is a 
good deal less than the HP LaserJet 



Series IT printer it replaces. With 
the same hardware compatibility, 
wide range of applications, 8 ppm 


print speed, and software compati¬ 
bility including WordPerfect 5,1 
and WordStar® 6.0. And the same 


reliability as the rest of the HP 
printer family 

So call 1-800-752-0900, Ext. 1007. Ask 
for our booklet on Resolution Enhance¬ 
ment technology and where to find 
your nearest authorized HP dealer. 
We’ll put you in a whole new league. 

There is a better way 

Whni HEWLETT 
mHEM PACKARD 


•SuggeHted US, list price. WordStar Isa U-EL registered trademark of WordStar Internationa! Incorporated. Adobe and PostScript are registered trademarks of Adobe System^ Jr»c. 
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A 486 With Zero Wait 


If you’ve been waiting for the right 486 
system to come along, wait no more. 


Configured with either the 
Industry Standard USA), bus 
or the Extended Industry Stan* 
dard (EISA), CSS Laboratories 
MaxSys™ systems are the right 
choice in multi-user jhe servers. 


Compare our features with 
anybody else’s: 

• 12 slot motherboard for maxi¬ 
mum expandability,! 
return on investment 


t Systems with 5 or 10 half 
height drive bays—enough for 
the most storage-intensive 
applications 


1 400 watt power supply and 
two cooling fans for reli¬ 
able performance under the 
heaviest workloads 


■ Proven to run Novel! 16 
Netware;" SCO Xenix!" ISC 
tJiiix? IBM" OS/2EE? 
Microsoft^ OS/2? Quarter¬ 
deck 16 DESQview'^ 


* Exclusive CSS Silent Memory 
Bus? triple-grounded for 
tuaximum reliability 

»Up to 64 MB RAM* 

i On-board support for the 
Weitek 4167 math oo-processor 

i Zero wait state cache memory 
access — plus a special 32-bit 
Burst Mode memory transfer 
that outperforms zero wait 
state in sequential applications 

■ 25 or 33 MHz available** 


With features like these 
available today, why wait? Call 
a CSS representative today for 
more information on the MaxSvs 
line as well as our other prod¬ 
uct families, including network 
B&W and color laser printers, 
desktop workstations, and 


more. 





LABORATORIES, INC, \ 

A Solid Investment. 


In the U.S.A. (714) 852-8161 
In Canada (416) 882-0260 


*64 MB with EISA, 16 MB with ISA. 
**33 MHie availability based on Intel 
chip release. 
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MaxSys CT.VS 


. <? 




In the US. A.: 1641 Me Gaw Ave ; , Iry hie, CA 92714 TEL: ( 714 ) 852 - 8161 , FAX: ( 714 ) 852-9464 In Canada: 
60 Mural St., Suite 1. Richmond Hilt, Ontario L4B 3H6, TEL. (4161882 0260, FAX: (416} 3810461. 

AT is a Registered trademark of International Business Machines. Silent Memory Bus, MaxSys and the 
CSS logo are registered trademarks or trademarks of CSS Laboratories, Inc. All other brand or 
product-names are trpemhrkAoi: registered trademarks of their respec&Ve companies, L W&: CSS 
Laboratories. Inc, , . . >• 1 : 
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FIRST 


IMPRESSIONS 


Two new 33-MHz 486 PCs 
set speed records, but 
that’s not the whole story 


f speed was all ALR’s and AST Re¬ 
search’s 33-MHz i486-based PCs 
had to offer, I wouldn’t be writing 
this article. They are fast—real 
fast. But both machines represent 
changes in marketing and design that 
could affect all Intel-based PCs. 

You can buy the ALR (Advanced 
Logic Research) PowerVEISA 486/33, 
nicely configured, for a price compara¬ 
ble to or less than that of some 386 sys¬ 
tems—you even get the fast Extended In¬ 
dustry Standard Architecture (EISA) 
bus. AST hasn’t set a price for its Pre¬ 
mium 486/33 yet, but its estimated list 
price is under $10,000. If that’s too high, 
you can buy either box in 386 form and, 
with a quick board swap, later upgrade it 
to a full-blown 33-MHz 486 system. 
Clearly, the pricing of these and other 
486 systems will force 386 system prices 
downward, and the systems’ designs in¬ 
dicate that the ability to upgrade an exist¬ 
ing PC is becoming an important factor 
to many customers. 


First, the Hardware 

From the outside, both the ALR Power¬ 
VEISA 486/33 and the AST Premium 
486/33 look just like other high-end of¬ 
ferings from those companies (see photo 
1). The PowerVEISA is a tower design 
that uses the EISA 32-bit bus. The Pre¬ 
mium comes in desktop form with Indus¬ 
try Standard Architecture 16-bit slots. 
EISA tower and desktop configurations 
are available, but AST would not give a 
price for either. To upgrade the Premium 
from ISA to EISA requires a mother¬ 
board swap ($1250 for the 486/25 ver¬ 
sion). The ALR and AST systems should 
be available by the time you read this. 

The PowerVEISA (for versatile ex¬ 
pandable integrated scalable architec¬ 
ture) offers 33-MHz 386 and 25- and 33- 
MHz i486 CPU options. Prices range 
from $5795 to $8495 for the base Model 
80 configuration (with 5 megabytes of 
RAM; 64K bytes of RAM cache; a 1.2- 

continued 


The Fast 

Keep Getting Faster 

■ Michael Nadeau 
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Photo 1: The AST Premium 486/33 (left) 
is a desktop design with an ISA bus , while the 

ALR PowerVEISA 486/33 sports a tower design with an EISA bus. AST offers 
EISA versions in both desktop and tower form. 


PHOTOGRAPHY: PAUL AVIS © 1990 
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FIRST IMPRESSIONS 
THE FAST KEEP GETTING FASTER 


MB floppy disk drive; an 80-MB hard 
disk drive and integrated device electron¬ 
ics [IDE] controller; five drive bays; 
serial, parallel, and mouse ports; and a 
200-watt power supply). The 25- and 33- 
MHz i486 upgrade modules cost $1995 
and $3195, respectively; the company 
will buy back the 25-MHz i486 module 
for $1200 when you upgrade to the 33- 
MHz version. 

The CPU module is about half the size 
of AST’s (see photo 2). It is home to the 
CPU, the FPU socket, and associated 
components. The cache memory card 
uses ALR’s FlexCache architecture, 
which consists of 64K bytes of 25-nano¬ 
second static RAM (SRAM). 

Nine expansion slots are available, in¬ 
cluding one 8-bit and two 16-bit ISA 
slots, three 32-bit EISA slots, and three 
proprietary slots that hold the CPU, ex¬ 
pansion memory, and RAM cache cards. 

The motherboard holds up to 17 MB of 
80-ns 1-MB or 4-MB single-in-line- 
memory-module RAM (the 32-bit mem¬ 
ory card can hold another 32 MB of 
RAM). It is also home to the integrated 
serial, parallel, mouse, and disk I/O 
functions. The unit we received from 
ALR was a standard Model 80 with an 
ALR VGA monitor and graphics card. 

Next! 

The Premium has five 16-bit ISA slots, 
one 8-bit ISA slot, and three proprietary 


Y 

ou 

won’t notice a 
difference in 
performance unless 
your applications are 
the most 
power-hungry. 


CUPID (Completely Universal Proces¬ 
sor and I/O Design) slots, which also 
make use of three of the 16-bit slots. The 
CUPID slots hold the CPU card (called 
the Fastboard) and 32-bit memory (16 
MB for each slot). CPU options range 
from a 16-MHz 386SX to the 33-MHz 
i486. AST expects the standard config¬ 
uration for the Premium to be at least 4 
MB of RAM, a 5*4-inch 1.2-MB floppy 
disk drive, MS-DOS 3.3, an embedded 
hard disk drive controller, one parallel 
and two serial ports, and five drive bays. 
The system we received from AST 
contained 8 MB of RAM, an 80-MB 
hard disk drive and a Western Digital 
hard disk drive controller, and an AST 


VGA monitor and graphics card. 

AST used a different upgrade ap¬ 
proach from ALR; the Fastboard holds 
all hardware dependent on the speed of 
the CPU, up to 4 MB of 80-ns SRAM, 
and a slot for an Intel or Weitek 4167 
math coprocessor. The system board, 
identical for all CUPID models, contains 
the AST BIOS, expansion slots, applica¬ 
tion-specific ICs, and I/O components. 

Prices for the upgrade boards were not 
available at press time, but they will de¬ 
pend on what machine you are upgrad¬ 
ing. For instance, you will pay more for 
the Fastboard 486/33 for a 386SX system 
than for a 25-MHz 486 system, even 
though the boards are the same. AST’s 
literature says that you must return your 
old CPU board, for no rebate, when up¬ 
grading, but an AST spokesperson said 
that trading your old board was up to the 
customer. 

Both systems looked like the proto¬ 
types they are; wire jumpers populated 
both the upgrade modules and system 
boards. Both ran flawlessly, though, 
which is more than I can say for the first 
25-MHz 486 systems BYTE encoun¬ 
tered. Intel’s experience with that chip 
has obviously given it a running start 
with the 33-MHz version. 

Performance Plus 

On our CPU and FPU benchmark tests, 
both machines blew away everything else 



Photo 2: ALR's CPU upgrade module is much smaller than the AST Fastboard card, and it uses only the separate proprietary 
slot on the ALR motherboard. ASTs card uses one of the standard 16-bit slots, as well as a proprietary 32-bit slot. Both designs 
make for simple upgrades . 
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BYTE BENCHMARK INDEXES 


ALR r s FlexCache architecture seems to be the difference in the CPU index 
scores. Nonetheless, both machines are screamers, especially on the FPU side . 
Both machines are prototypes, and these numbers should be considered 
preliminary . 



CPU 

FPU 

Disk I/O 

Video 

ALR PowerVEISA 486/33 

9.69 

37.03 

3.48 

4.02 

AST Premium 486/33 

8.21 

37.10 

* 

3.40 

Cheetah Gold 33 (25-MHz i486) 

6.52 

21.49 

9.49 

5.57 

Compaq Deskpro 386/33 

6.09 

15.50 

2.90 

4.53 


* Did nai ccmpfeie one test in our disk VQ benchmarics, for reasons we coufd not determine. 

Indexes show relative performance, for aN indexes, an 8’MHz IBM PC AT « 1. For a full description ol all the bench¬ 
marks, see "Introducing the Mew BYTE Benchmarks," June 1988 BYTE 


BYTE has seen. The ALR PowerVEISA 
486/33 easily bested the AST Premium 
486/33 on the CPU index: 9,69 versus 
8.21 (see the table), I attribute the wide 
gap in the CPU ratings to ALR's external 
64K-byte read’ and write-back cache. 
The most significant differences were in 
the string move tests, which benefit from 
a good cache. The Premium 486/33 de¬ 
pends on the 8K-bytc cache built into the 
i486. 

Both machines blasted previous FPU 
marks by about 10 index points: 37.03 
for the PowerVEISA 486/33 and 37.10 
for the Premium 486/33. This should 
make a strong argument for 33-MHz 
i486s in math-intensive applications, 
such as CAD or serious financial work. 

The PowerVEISA 486/33 appears to 
have the edge in price and performance. 
Both machines are prototypes, however, 
and prices and benchmark numbers can 
change. All prices given here are retail 
list; dealers will usually offer significant 
discounts. 

For the Power-Hungry Only? 

In truth, you won't notice a difference in 
performance between these machines, or 
even between these machines and fast 
386 systems, unless your applications are 
among the most power-hungry. But even 
everyday applications are demanding 
more and more processing power. 

Graphical user interfaces require a 
great deal of computing overhead and en¬ 
courage software developers to add so¬ 
phisticated features. A word processor 
today is passe unless it can generate 
graphics, perform desktop publishing 
functions, and seamlessly work with a 
variety of output devices and other soft¬ 
ware. Throw a network, voice mail, and 
image processing into the picture—all 
running under a GUI—and it's easy to 


COMPANY INFORMATION 

Advanced Logie Research, Inc. 
9401 Jeronimo 
Irvine, CA 92718 
(714)581-6770 

Inquiry 872. 

AST Research, Inc, 

16215 Alton Pkwy. 

Irvine, CA 92718 
(714)727-4141 

Inquiry 873, 


see a future where even the low person on 
the PC totem pole is going to require 
much more computing muscle than is 
common today. 

The handwriting is on the wall, but 
lesser systems still do the job and will 
continue to do so for the immediate fu¬ 
ture. In many cases, it’s easier to justify 
purchasing a 386 system that can make 
use of a more powerful CPU than a ma¬ 
chine that's stuck with one configura¬ 
tion. When the applications begin to 
burst out at the seams of the hardware, 
the upgrade will be relatively painless in 
terms of both cash spent and time lost 
due to setting up. 

These systems are inexpensive only in 
the sense that you get a lot of processing 
power for the money. Neither the ALR 
PowerVEISA 486/33 nor the AST Pre¬ 
mium 486/33 will be sales leaders, but 
they provide the power for those who 
need it now and, in lower-end configura¬ 
tions, a convenient way for others to up¬ 
grade as their circumstances and needs 
dictate. ■ 


Michael Nadeau is BYTE's managing 
editor for reviews. You can reach him on 
BIX as “miken 




RESEARCH CORP 


Accepts PC, XT, AT Motherboards 
and Passive Backplanes _ 

Doesn 't Look Like tBM 
Rugged. Modular Cons traction 
Excellent Air Flow & Cooling 
Optional Card Cage Fan 
Designed to meet FCC _ 

204 Watt Supply, UL Recognized 
145W & 85W also available 
Reasonably Priced 


"■"passive 

Backplanes 


Call or write for descriptive brochure and prices: 
8620 Roosevelt Ave. ■ Visalia, CA 93291 

209/651-1203 

TELEX 5106012830 (INTEGRAND UD] 
FAX 209/651-1353 

We accept Bank Americard/VISA and MasterCard 

IBM, PC, XT. AT irademarks of International Business Machines. 
Dnves and computer boards not included. 


Rack & Desk 
PC/AT Chassis 

Integrand's new Chassis/System is not 
another IBM mechanical and electrical 
clone. An entirely fresh packaging design 
approach has been taken using modular 
construction. At present, over 40 optional 
stock modules allow you to customize our 
standard chassis to nearly any requirement. 
Integrand offers high quality, advanced 
design hardware along with applications 
and technical support ail at prices competi¬ 
tive with imports , Why settle for less? 
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A symbolic 
gesture. 



Tipyei ageitti 


Icons on the ruler allow you 
to make sophisticated for¬ 
mat changes with a simple 
click of a mouse. 


Become a master 
of manipulation. 

Manipulate uwds, para^ __ 

graphs, tables, charts , 
graphs, and images right on 
screen, instead of a seemingly 
endless string of commands. 


See what you get? 

Use Page View for a full-size, 
fully-editable view of your ' 
page'. You'll see headers, foot¬ 
ers. multiple columns, and 
graphics m their exact 
locations. 


Punctuate 
with pictures. 

Import graphics and images 
from the clipboard or exter¬ 
nal source files. Then crop, 
scale, anchor, even wrap text 
around them with simple, 
direct commands. 
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File 


l"*e 


H i ml mi 




i nrntt 


"■»r lfi| ItLlfiElfalB 

— 1» - • ■ 1 • . Ti -i- T~ 


s 


* * Jjft ■ * ■ ■ ! m ■ * ■ ■ * J5 ■ ■ 
Preliminary riiinmion* 


FTirdkdown of participant at each jiiiicm [figure 


the >er 


nom attempted to diiCDvei whether 
participant* had heard of Blue Yonder 


ij- 


ub 1 1 city 


in 11 j■ ■ 


generated by approval of Uie changeover 
and die enduing takeover attempt. 1 After a 
break the moderator introduced the vubjeci 
of the reputation} for timeline*S, safety, 
and customer satis! action of three 
passenger and freight earner* \flgtm 2 J, 


Los An gems 


MwVur V 


Consumers wttb over 1 00(JO 
frequ&Kl ttyfer mile 5 _ 


ngrw*: 


Focus Group Ratm 


Help wanted. 

Word for Windows context-sensitive* on-line help 
gets you up and running quickly. And keeps you there. 


MicnoscltWjnj ft* Window* 


Today, it takes more than powerful prose to 
make a document crisp, dear, and compelling 

It takes content As well 
as style In other words, charts, 
tables, figures, and formats pre¬ 
viously beyond the reach of all 
but desktop publishing proa 
However, with new 
Microsoft* Word for Windows" 



you can turn out these documents with relative ease. 
Even if your strength is pronouns, not picaa 

Word for Windows’ intuitive graphical user 
interface and fully editable WYSIWYG make creat¬ 
ing complex documents remarkably simple 

You can manipulate text, graphics and num¬ 
bers more easily than ever before. And, you can see 
your changes as you make them, right on-screen. 
Word for Windows even gives users a place to 
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Make a fashion statement 




Crump & Graham held five focus groups between May and August of Iasi year* I wo each 
in New York and Los Angeles and one in Chicago. The accompanying table shovnt the 
breakdown of participants at each session {figure fj. Preliminary discussions at the ses¬ 
sions attempted to discover whether / 

participants had heard of Eke Yonder Focus Group Participants / 

Freight, «pecMly in Ughi or the publicity j Tfa ^ *, enls / 

generated by approval of the changeover ' 1 g - / , -— 

and the ensuing braver aIKn ,p,.i After • Los Cow *^ ,s "* * 

break* the moderator introduced the subject —--- jQ.OftOiffg^uenl Hyer mifgs — 

of the reputations for timeliness, safety* NewYoric Co^vfher& with over 10,000 

and customer satisfaction of three_ jpgquenl flyer miles 

passenger and freight carriers {figure 2 J. 
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Executive Summary Blue Ydhoer Airwrys 


Introduction 

As Blue Yonder Airways moves from 
freight to passenger service* the Sales and 
Marketing Division is presented with a 
multitude of new challenges and oppor¬ 
tunities. This repun consists of a market¬ 
ing proposal for the next ten years—a vir¬ 
tual blueprint for growth in our critical 
first decade as a passenger carrier. Our 
recommendations are based on data 


resulting from a series of fo^uf groups 
conducted by the market re^rch firm of 
Crump & Graham. The ertwb plan makes^, 
specific sng^estionsyfw ways io I 
our track record writhe freight areorC carve 
out our share of single-pasadngcr book' 
ings. and ultimately p*£jand into group 
sales. A detailedL^a^Iysis of cos is and an* 
li e ip li ted reypsftcs is appended. 


Research Overview 


Focus Group Participants 

Chicago 

Travel agents 

Los Angeles 

Corporate tray«t£r& with over 

50,000 froastjenl llyer mites 

New York 

C-omjirrii^rs with over 10.000 
jj#(]uen1 flyer miles 


Maintain corporate standards or fashion your own. 
Styles let you save and apply character and para¬ 
graph formats for instant and consistent, format¬ 
ting. We’ve, combined those Styles with macros and 
glossaries to create Document Templates, bringing 
task automation to a new level 


Mate changes 
in the organization, 

Orgamzmg and editing long documents have keen 
redefined with the Word for Windows outline pro¬ 
cessor Because its graphical, you can rearrange 
documents by simply selecting and dragging headers 
and sub-points. 

, A dynamic exchange. 

Through dynamic data exchange (DDE), imported 
data and graphics can be updated with a single key¬ 
stroke, assuring that documents are based on current 
information. 
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What we've 
brought to the table’ 

Creating tables fust got 
easier Without ever touching the 
TAB key you can define variable 
width columns, merge or delete 
celts, automatwally wrap text with¬ 
in cells, draw borders, and more. 


Choose your weapon. 

Word for Windows was designed with the 
mouse in mind, but it can be used equally 
well with keyboard commands. 


start. A comprehensive, computer-based training 
program and context-sensitive, on-line help get you 
up and running quickly. And keep you there. 

Of course we realize that youre not about to 
make the leap into graphical word processing if it 
means losing all of the work you have in your cur¬ 
rent program. Fair enough. Word for Windows allows 
you to directly read and write files from virtually 
all existing word processing programs. 


Naturally, there’s much more to Word for 
Windows than words can describe. So call (800) 541- 
1261, Dept K47 and order our $905* Working Model. 

Once you’ve tried it you’ll discover that com¬ 
plex documents need only look that way. 

Microsoft 

Making it all make sense” 
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Product Focus ■ Multiuser SQL Databases 



SQL servers are not 
all created equal 


Rich Finkelstein 


A ccording to conventional wis¬ 
dom, all Structured Query 
Language (SQL) database 
servers are the same and have 
become “commodities/' but nothing 
could be further from the truth. Each 
DBMS has distinct characteristics that 
make it either appropriate or inappropri¬ 
ate for a particular application. To fur¬ 
ther complicate matters, it seems that 
vendors place a high priority on adding 
features to their DBMS checklist-even 
though many of the features may offer 
little or no direct benefit. You should 
therefore look for the DBMS that best 
matches your requirements. 

In spite of all the confusion, SQL 
servers have a lot to offer. Basically, a 
SQL server is a database engine that per* 
forms relational mathematics on sets of 
data. Unlike the case with a plain-vanilla 
relational DBMS, you don't have to tell a 
SQL server how to find the data you 
want; instead, you just ask for the data. 
The only catch is that you have to ask for 
the data using the server's SQL. 

All the servers reviewed here support 
ANSI Level 1 SQL. Most support ANSI 
Level 2 and try to stay dose to IBM’s 
System Application Architecture (SAA) 
SQL. Some of the DBMS vendors have 
added useful extensions to their SQL, 
such as string, mathematical, and statis¬ 
tical functions, along with special data 
types, such as multigigabyte binary 
fields. Each SQL implementation differs 
considerably in this area, so you'll want 
to check for specific functions that are 
critical to your applications. Two SQL 


Multiuser Databases: 


servers in this review, Ingres and Inter¬ 
Base (see the text box “A New Kid in 
Town: InterBase'" on page 142), let you 
define your own functions for added 
flexibility. 

Each SQL server is equipped with a 
transaction manager that ensures that 
tables and indexes are synchronized— 
even after program or system failure. 
The problem is that when a program 
abruptly ends or the computer shuts 
down, a particular transaction might not 
have completed its updates, or data in the 
buffers might be lost. The transaction 
manager will detect this condition and 
automatically remove all partial up¬ 
dates. Therefore, tables and indexes re¬ 
flect only committed (Le., completed) 
transactions. 

The SQL servers must also guard 
against data loss after a disk failure. 
They have backup/restore utilities that 
create and restore copies of a database. 
They also come equipped with forward 
recovery procedures that recover all up* 
dates that were completed between the 
last backup and the point of disk failure. 

All SQL servers support entity integ¬ 
rity (Le., each record in the table must be 
unique) via a combination of the SQL 
Unique Index facility and the Not Null 
column attribute. Another type of in¬ 
tegrity, referential integrity , is best de¬ 
scribed by example. If you have two 
tables—say, a customer table and an in¬ 
voice table—you must ensure that an in¬ 
voice is not added to the database unless 
the customer exists in the customer file. 
Otherwise, the tables become out of 
sync, and thus the referential integrity 
will be lost. You also want similar integ¬ 
rity when you update and delete customer 
records. 

Some SQL servers have no referential 
integrity. It is up to the user or program¬ 
mer to handle the problem, with either 
program code or a series of interactive 
SQL commands. This will inevitably 
lead to unsynchronized tables. In some 
cases, depending on the application tool 


used, it may not even be possible to en¬ 
force referential integrity from the appli¬ 
cation. 

A much better method for handling 
referential integrity is by storing the ref¬ 
erential rules In the DBMS "catalog," 
which is the body of commands and 
functions for that DBMS. Every time a 
table is updated, the referential integrity 
rules are automatically executed, or 
“triggered" (not to be confused with Or¬ 
acle's SQL*Forms triggers, which are 
program-level code). This way, users 
and programmers no longer have to be 
concerned about referential integrity 
problems. Integrity rules are centralized 
so that they are consistent across all ap¬ 
plications and are easier to maintain. 
Servers like SQL Server and Ingres sup¬ 
port DBMS-level triggers that can be 
used to implement referential integrity as 
well as any other business rule. 

The best referential integrity solution 
is one in which the DBMS vendor devel¬ 
ops all the referential integrity logic and 
makes it available with the SQL CRE¬ 
ATE TABLE or ALTER TABLE com¬ 
mands. Database administrators do not 
have to create any trigger logic, since the 
DBMS engine automatically maintains 
the referential integrity. As a result, 
there's much less of a chance of errors or 
omissions. IBM's OS/2 Extended Edi¬ 
tion Database Manager (see the text box 
"A Preview of OS/2 Extended Edition" 
on page 146) implements this type of 
solution. 

All the SQL servers except Progress 
have application programming interfaces 
(APIs) that support various languages 
such as C, COBOL, and Pascal. Progress 
implements its own 4GL language. 

All the SQL servers reviewed here 
strive for high performance, especially 
if their makers sell their DBMSes in on¬ 
line transaction processing (OLTP) envi¬ 
ronments. Every server supports B-tree 
indexes for fast direct and sequential re¬ 
trievals. They each also include query 

continued 
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PRODUCT FOCUS 


MULTIUSER SQL DATABASES 


THE SQL FEATURES 


The major features that set the SQL servers apart {• = yes \0 = no). 


SQL server 

Price 

Operating 

systems 

4GL 

Languages 

Locking 

level 

Query 

optimization 

Index 

storage 

options 

Data 

storage 

options 

Referential 

Integrity 

XDB 

$2590 

DOS 

Forms 

C P COBOL, 
Pascal 

Row 

Cost'based 

B-tree 

None 

Partial 
with DDL 

SQLBase 

$2495 

DOS. OS/2 

SQLWindows 

C, COBOL 

Page 

Cost-based 

B-tree 

Hashed 

None 

SQL Server 

$2495 

OS/2, Unix, 
VAX/VMS 

AST 

Workbench 

C 

Page 

Cost-based 

B-tree, 

clustered 

None 

Triggers 

Oracle 

$2499 

OS/2, Unix, 
VAX/VMS 

SOL * Forms, 
SQL* Report 

C f COBOL, 
FORTRAN 

Row 

Syntax-based 

B-tree 

Clustered 

tables 

None 

Ingres 

$2490 

Unix. 

VAX/VMS 

ABF, QBF, 
RBF 

C, COBOL, 
FORTRAN 

Page 

Cost-based 

B-tree, 

ISAM 

Hashed, 

sequential 

Triggers 

Informix 

$1600- 

$10,000 

Unix, 

VAX/VMS 

!nformix-4GL 

C, COBOL 

Row or 
page 

Cost-based 

B-tree, 

clustered 

None 

None 

NetWare SQL 

$795 

NetWare VAP, 
NetWare 386, 
NLM 

None 

C, COBOL, 
Pascal 

Row 

Syntax-based 

B-tree 

None 

None 

Progress 

$4500 

DOS 2 , Unix, 
VAX/VMS 

Progress-4GL 

None 

Row 

Cost-based 

B-tree 

None 

Partial 
with file 

triggers 


1 No error checking or logic Single-user version only 


optimizers that automatically select in¬ 
dexes when data is accessed or updated. 

The servers all include automatic page 
or record locking that maximizes con¬ 
currency when many users are accessing 
the same date. Table-level locking would 
be the worst situation, since it would let 
only one user at a time access a table. 
Page-level locking locks several records 
at a time and promotes a higher level of 
concurrency. Record-level locking is the 
finest level of granularity for more con¬ 
currency. 

All the servers also have automatic 
deadlock detection. Deadlocks occur 
when two or more transactions arc wait¬ 
ing for records that are being held by 
other transactions. Since none of the 
transactions can continue processing, the 
SQL server must abort at least one trans¬ 
action and send a message to the program 
to requeue the transaction. 

These are the basic and necessary fea¬ 
tures of database servers. But each ven¬ 
dor has enhanced its server far beyond 
these basics. 

XDB 

XDB is one of two SQL servers that can 
run under MS-DOS (an OS/2 version is 
also in the works). It will run on any Net¬ 
BIOS LAN and requires only 64GK bytes 
of memory. You can use a special 16- 
megabyte version to run in extended 
memory. Depending on your application, 
XDB should be able to handle up to 15 
users with this additional memory. 


XDB is highly compatible with IBM’s 
mainframe DB2 DBMS, Most of the 
SQL DBMSes try to duplicate DB2's 
SQL syntax. XDB also duplicates DB2’s 
messages and return/error codes. In ad¬ 
dition, XDB displays data in the same 
way that DB2 would, and it maintains 
DB2’s SQL restrictions, 

XDB follows DB2 5 s version 1,2 syntax 
closely. It includes the same data types, 
among them VARCHAR (variable char¬ 
acters) and LONG VARCHAR (long var¬ 
iable characters). XDB’s LONG VAR¬ 
CHAR is currently limited to 1500 
bytes, while DB2 T s can handle up to 3200 
bytes. XDB also implements the CRE¬ 
ATE SYNONYM statement, NOT 
NULL WITH DEFAULT, and CREATE 
VIEW WITH CHECK OPTION, 

Release 2.3 of XDB copies DB2’s op¬ 



erators and functions. These include 
CURRENT TIMESTAMP, CURRENT 
TIME, CURRENT DATE, and CUR¬ 
RENT USER system variables, XDB 
uses DB2’s 11 concatenation operator and 
supports several date and time formats, 
including those of the International Stan¬ 
dards Organization, IBM USA, IBM 
European Standard, and Japanese Indus¬ 
trial Standard Christian, 

These additions give XDB several 
levels of compatibility, XDB supports 
ANSI SQL Level 2, IBM’s SAA, IBM’s 
DB2 SQL, and its own XDB extensions. 
No other SQL DBMS can make this 
claim. XDB uses a compatibility flag to 
enforce a particular standard; if you 
want all users and programmers to use 
the DB2 standard and no other exten¬ 
sions or deviations, you can turn on the 
DB2 compatibility flag to permit only 
DB2 commands, functions, and data 
types. 

These features make XDB the perfect 
platform for developing DB2 applica¬ 
tions. Many large organizations use the 
Micro Focus or Realia COBOL com¬ 
pilers together with the Customer Infor¬ 
mation Control System option, which you 
can purchase in a package with XDB, to 
develop applications that will ultimately 
run under DB2, 

You do not need NetWare to operate 
XDB on a LAN. Many people choose 
simpler network operating systems such 
as LANtastic, which supports printer 
and file sharing. 
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XDB on a server is exactly the same 
package as XDB on a single-user DOS 
PC. It is simple to install, and it has an 
interface that reflects its PC heritage. 
Many of the other servers have migrated 
from Unix or VAX systems and have user 
interfaces that are more appropriate for 
those environments than for PCs. They 
also carry excess baggage because they 
were developed for larger systems long 
before PCs were introduced. 

In addition to its simplicity, XDB has 
many other attractive features. It has par¬ 
tial referential integrity in its SQL data 
definition language (DDL), and the com¬ 
pany says that an upcoming version will 
extend its capabilities so that it will more 
closely emulate IBM's DB2, Currently, 
XDB supports PRIMARY KEY defini¬ 
tion and INSERT referential integrity. 

XDB implements row-level locking, 
which increases concurrency, XDB sup¬ 
ports both ofDBI's isolation levels: Cur¬ 
sor Stability and Repeatable Read. CS re¬ 
leases the row-level lock on the record 
after the program is finished processing 
it. RR maintains the locks until the 
transaction is completed, and it guaran¬ 
tees that the record will not be updated 
by other transactions until the transac¬ 
tion has ended. 

XDB’s weak spot is its application de¬ 
velopment tools. Its forms development 
system is showing its age and needs more 
functionality. You can use it to develop 
medium-size applications, but for more 
complex work, you will need to use the 


COBOL or C language interfaces. How¬ 
ever, the company says that it is working 
on major enhancements to address many 
of these weaknesses. 

SQLBase 

The other DOS-based DBMS is SQL¬ 
Base, one of three product lines from 
Gupta Technologies. The company also 
markets a windows application develop¬ 
ment tool called SQLWindows, and a 
mainframe cooperative processing link 
called SQLNeiwork. 

SQLBase was the first SQL database 
server for the PC. Initially it ran under 
DOS, but now it also runs under OS/2. 
(Gupta says that it will also have a Sun 
Unix version this year.) SQLBase will 
run on any NetBIOS network and also as 
a stand-alone DBMS under DOS. 

SQLBase installation and administra¬ 
tion procedures were designed with the 
PC user in mind. Its backup and recov¬ 
ery procedures exemplify this goal. You 
need only one command—BACKUP 
SNAPSHOT—to make an on-line backup 
of the database and its associated audit 
logs. You can use the RESTORE SNAP¬ 
SHOT command to recover from disk 
failures. SQLBase automatically applies 
the correct backup and audit files with¬ 
out further user intervention. 

Experienced administrators can use 
the BACKUP DATABASE/LOGS and 
RESTORE DATABASE/LOGS for finer 
control over backups and restores. After 
the databases and logs have been restored 


to the disk, the administrator has the op¬ 
tion of recovering data to a specific point 
in time, to the point of disk failure, or to 
the time the on-line backup ended. The 
ROLLFORWARD TO END/TIME/ 
BACKUP command supports these op¬ 
tions. 

SQLBase supports both B-tree indexes 
and hashed indexes (i.e. T tables). B-tree 
indexes offer the best all-around perfor¬ 
mance, but if you need fast direct retriev¬ 
als, then hashed tables can't be beat. 
Hashed tables let you access records di¬ 
rectly without any indexes. A special 
randomizing algorithm inserts and re¬ 
trieves records with only one I/O opera¬ 
tion. 

Since hashed table algorithms do not 
require any index retrievals, they elimi¬ 
nate at least one, and sometimes two or 
three, I/O operations for each record ac¬ 
cess. This can dramatically improve per¬ 
formance. You can also build B-tree in¬ 
dexes on any field in the record. 

SQLBase’s algorithm is especially 
good on tables with infrequent updates 
and serially numbered keys. You can de¬ 
fine other types of tables to be hashed, 
but you must verify that the randomizer 
is doing a good job of randomizing the 
records. If the randomizing algorithm is 
not appropriate for the record's key, 
records will randomize to the same data¬ 
base page. Then when the page is filled, 
SQLBase chains that page to another 
page at the end of the database. This 
creates long synonym chains, and it's a 
poor use of space. Instead of saving I/O 
operations, the system ends up doing 
more. 

SQLBase provides excellent support 
for mixing decision-support systems on 
the same server as OLTP applications. 
SQLBase's read consistency guarantees 
that a user who wants to only read a 
record will never be blocked by a trans¬ 
action updating the same record. The up¬ 
date transactions will never interfere 
with queries and reports. Read consis¬ 
tency adds extra overhead, which hurts 
overall performance. The database ad¬ 
ministrator has the option of turning read 
consistency on or off. 

SQLBase lets you use one command to 
store and execute a series of SQL com¬ 
mands. Gupta Technologies calls this fa¬ 
cility “chained-SQL.” Chained-SQL 
minimizes the interaction between the 
database server and the application pro¬ 
gram running on a PC workstation. The¬ 
oretically, chained-SQL can boost SQL¬ 
Base's performance 40 percent or more: 
unfortunately, chained-SQL has limited 
practical usefulness. 

continued 
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Chained-SQL does not let developers 
check for errors, nor does it allow any 
branch or control logic. Almost all appli¬ 
cations require these capabilities, so it’s 
unlikely that you will be able to take ad¬ 
vantage of chained-SQL. Chained-SQL 
should be contrasted with SQL Server's 
and Ingres's stored procedures, which 
are fully functional and provide real per¬ 
formance advantages. 

SQLBase supports COBOL and C lan¬ 
guage APIs. SQLBase’s API permits 
backward fetches, which is important in 
PC applications. 

SQLWindows is an excellent program¬ 
mer's tool for developing sophisticated 
windows-based applications. SQLWin¬ 
dows has a long learning curve, but it’s 
worth the effort if you need to build win¬ 
dows applications. With some refine¬ 
ment, SQLWindows can become the tool 
of choice for SQL database developers. 
Together with SQLNetwork, it can ac¬ 
cess DB2 databases. Gupta Technologies 
has announced that it is developing links 
to other DBMSes, including OS/2 Ex¬ 
tended Edition Data Manager, Oracle, 
and SQL Server, 

SQL Server 

The Microsoft/Sybase SQL Server has 
long set the standard for client/server 
technology. SQL Server runs under vari¬ 
ous Unix systems, OS/2, and VAX/ 
VMS. The OS/2 version of SQL Server 
requires named pipe network support, so 
you must install a version of LAN Man¬ 
ager (e.g., 3Com 3+Open, the Unger- 
mann-Bass version, IBM LAN Server), 
or Novell's NetWare Requester for OS/2. 

SQL Server has limited distributed 
update support (i.e., the ability to update 
several remote and local databases with¬ 
in a single transaction). It comes with 
function calls for coordinating updates 
across multiple databases, but it is the 
programmer's responsibility to issue the 
correct function calls. It is much better if 
the DBMS does all the work. SQL Server 
also supports remote procedure calls that 
allow transactions to execute procedures 
on other SQL Servers, 

SQL Server supports referential integ¬ 
rity and other business rules with trig¬ 
gers. Triggers are small SQL programs, 
written in SQL Server's Transact-SQL 
language, that are stored in the DBMS 
catalog. Each trigger is associated with a 
particular table and a SQL update func¬ 
tion (e.g., update, delete, and insert). 
They are automatically executed when¬ 
ever a transaction updates the table. You 
can write triggers to enforce any data¬ 
base validation rule, including referen¬ 
tial integrity. 


Since they are stored in the catalog and 
automatically executed, triggers pro¬ 
mote consistent integrity constraints 
across all transactions. The triggers are 
easy to maintain because they are stored 
in only one place—the DBMS catalog. 
Rules are enforced for any application 
that accesses the database, such as 
spreadsheet programs, 

SQL Server also stores rules in its cat¬ 
alog. Rules apply to columns, and you 
use them to specify user-defined data 



types and range checks. 

SQL Server implements a multi¬ 
threaded, single-server architecture. 
This type of architecture is also used by 
SQLBase. Multithreaded servers per¬ 
form most of their work and scheduling 
without interacting with the operating 
system. Instead of creating user pro¬ 
cesses, multithreaded servers create a 
thread for each new user. Threads are 
more efficient than processes, and they 
use less memory and CPU resources. In 
contrast, Oracle and XDB use a process/ 
user architecture. 

Its multithreaded architecture enables 
SQL Server to efficiently service a large 
number of users. It can service 40 users 
simultaneously on a I0-MB 33-MHz 
Compaq with only minor degradation in 
performance. However, SQL Server's 
single-server architecture does not allow 
it to take advantage of multiple proces¬ 
sors. However, Sybase says it is working 
on a "'virtual server" architecture that 
will create multiple servers on a single 
machine. 

SQL Server was the first DBMS to im¬ 
plement stored procedures, which are 
similar to triggers. They are small 
Transact-SQL programs that are stored 
in the DBMS catalog. Any applications 
(e.g., databases and spreadsheets) can 
call a stored procedure. Instead of exe¬ 
cuting one SQL command at a time, 
stored procedures execute several com¬ 


mands simultaneously—without any fur¬ 
ther interaction with the application. 

This saves a considerable amount of 
network overhead and can boost perfor¬ 
mance by 40 percent or more. Since 
Transact-SQL is a full language, devel¬ 
opers can write complete procedures 
with branch-and-control logic, assign¬ 
ment operators, and error-checking ca¬ 
pabilities. Oracle’s OTEX and SQL¬ 
Base's chained-SQL do not have these 
features. 

Clustered indexes is a little-known but 
highly valuable performance feature that 
greatly increases sequential processing 
performance. Clustered indexes main¬ 
tain table data in a physical keyed se¬ 
quence that enables sequential process¬ 
ing without the use of indexes. 

Most other DBMSes must use indexes 
to sequentially retrieve a range of records 
or a whole table. This means that the 
transaction must perform at least one in¬ 
dex I/O operation and one data I/O oper¬ 
ation for each record. Often the DBMS 
must perform more. Suppose a transac¬ 
tion must retrieve 1000 records. It must 
then perform 2000 or more I/O oper¬ 
ations. 

Clustering reduces the number of I/O 
operations by eliminating the index I/O 
operations and clustering data in the 
same database page. If the database rec¬ 
ord size is 100 bytes and the database 
page size is 2000 bytes, then you can se¬ 
quentially cluster 20 records to a page. 
This means that the transaction needs 
only 50 I/O operations (1000/20) to read 
all 1000 records. That's 40times less I/O 
operations than required with simple B- 
Irees, In my experience, this feature 
makes the critical difference in the suc¬ 
cess and failure of an OLTP application. 

SQL Server has other useful features. 
Version 4,0, which is available on Unix 
platforms, supports 2-gigabyte binary 
fields that can store a lot of text or large 
images. It also has disk mirroring and 
fault-tolerance features. Sybase has also 
defined an Open Server specification 
that allows developers to build gateways 
between Sybase and other DBMSes such 
as DB2. 

SQL Server has some weaknesses as 
well. It does not support the standard 
IBM SAA application "cursor" pro¬ 
gramming interface. A cursor stores the 
results of a SQL query and allows a pro¬ 
gram to move forward through the data 
one record at a time. Sometimes, as in 
the case of SQLBase, a programmer can 
move backward within a cursor. Without 
a cursor, it's harder to program transac¬ 
tions that must browse through data. 
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Equinox MEGAPORT boards are the 
fastest multi-user boards available, 
and we guarantee it. All other 
boards use off-the-shelf UARTS, 
microprocessors and software. 

Only MEGAPORT uses Equinox 
custom chips to perform serial I/O 
in hardware not software. 

So put us to the test. Use our 
competitors' benchmarks or write 
your own. If you find another board 
with higher throughput and lower 
CPU overhead we’ll take the board 
back. 1 

But even the best benchmark can't 
demonstrate how well a board 
performs in real life under a heavy 
load. So we invite you to try a 
MEGAPORT in your own system. 


And while you’re at it, compare 
these other MEGAPORT features to 
the board you use now: 

• 12 or 24 port models instead of 8 or 16 

• lowest cost per port 

• “soft-configured' - no straps or dip 
switches to set 

• no interrupts, I/O addresses or DMA 
channels to program 

• no on-board firmware to upgrade 
■ installs anywhere in memory 

• 3 year warranty 

• up to 192 ports per system 

• complete with easy to install drivers for 
SCO XENIX and UNIX System V/ 3.2 

• flexible cabling options 

We know that under your most 
critical test, with live users {not 
canned benchmarks) the crisp 
response of MEGAPORT boards 
will deliver 100% satisfaction. 
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The low-profile ribbon cable snaps onto the MEGAFOFT board. 
Equinox wiring accessories convert to your choice of FJ-11 
modular jacks, D8-25 panels or punch blocks. 

Meet us and see for yourself at 
UnixExpo, West, Booth #352 
Los Angeles, May 7-8 

EQUINOX 

Equinox Systems Inc. 

14260 SW 119 Avenue 
Miami, Florida 33186 
800-328-2729 
305-255-3500 


T CaU for complete details on our 'bet you cant beat us in a 
benchmark' evaluation program and to recede MEGAPORT 
benchmark results using the Digiboard and Anvil tests. 

UNIX is a registered trademark of AT&T, XENIX js a registered 
trademark of Microsoft Corp, Equinox and MEGAPORT are 
trademarks of Equinox Systems Inc. 
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A New Kid in Town: InterBase 


M ost PC users have never heard of 
Interbase Software, but that may 
change, Ashton-Tate recently bought a 
51 percent equity interest in the com¬ 
pany and plans to use Interbase Soft¬ 
ware technology in its next-generation 
SQL database server. Although for now 
the program InterBase does not run on a 
PC, there's little doubt that Ashton-Tate 
will exploit its advanced distributed 
database capabilities and its ability to 
handle what Interbase Software calls 
Online Complex Processing. 

In the view of Interbase Software, 
OLCP environments are substantially 
different from on-line transaction pro¬ 
cessing, Typically. OLTP transactions 
tend to look alike and involve small 
chunks of high volume. OLCP environ¬ 
ments are complex and unpredictable, 
involving database requests of arbitrary 
size. Examples of OLCP applications 
include manufacturing resource plan¬ 
ning; real-time process control; medi¬ 
cal, publishing, and financial trading; 
and CAD/CAM applications. 


InterBase has many unique features 
that are oriented toward OLCP. Among 
those are a new type of trigger called an 
event trigger, which automatically exe¬ 
cutes a procedure whenever a particular 
event occurs. The event trigger is man¬ 
aged by the DBMS, not by the applica¬ 
tion. InterBase also supports data integ¬ 
rity triggers similar to those of Sybase 
and Ingres. 

InterBase features BLOB (for binary 
large object) data types of unlimited 
size. Developers can write BLOB filters 
that standardize BLOB access and that 
hide BLOB characteristics from the pro¬ 
gram, Once a filter is written lor a par¬ 
ticular BLOB, you don’t have to be con¬ 
cerned about how to handle it. 

InterBase supports a peer-to-peer 
network architecture. In a peer-to-peer 
architecture, there is no central server, 
and InterBase allows any or all worksta¬ 
tions to act as database servers. Inter¬ 
Base's distributed database capabilities 
include a two-phase commit that allows 
transactions to update multiple data¬ 


bases at multiple sites. Ingres and Sy¬ 
base also support two-phase commits, 
but InterBase’s is automatic and under 
DBMS control. Ingres and Sybase’s im¬ 
plementations require programmer co¬ 
ordination. 

OLCP transactions have long dura¬ 
tions and lock large amounts of data. 
InterBase implements a special multi¬ 
versioning locking technique that 
allows transactions to retrieve and hold 
records for long periods of time without 
blocking other transactions. This tech¬ 
nique also works well for distributed 
OLCP transactions, but it’s uot clear 
how well it supports concurrent OLTP 
transactions. The same locking and 
storage mechanisms that make it appro¬ 
priate for OLCP applications may make 
it inappropriate for OLTP, 

Currently, InterBase runs on VAX/ 
VMS, Apollo, and SunOS worksta¬ 
tions. Ashton-Tate will very likely in¬ 
troduce a 386 version for OS/2 in the 
near future—possibly by the end of the 
year. 


SQL Server does not have any applica¬ 
tion development toolkit tinder OS/2 . Sy¬ 
base says that it is porting its APT-Work¬ 
bench toolkit to Presentation Manager, 
but that version wil I not be available until 
later this year. Until other products be¬ 
come available, developers must use SQL 
Server’s C language API. 

Oracle 

Oracle Corp., the leading provider of 
Unix DBMSes, recently released its 
OS/2 database server. An Oracle data¬ 
base is portable to many different plat¬ 
forms as long as you maintain the same 
version of Oracle across all platforms. 

Oracle claims that Oracle for OS/2 
runs on a number of different networks, 
including Novell’s IPX/SPX, NetBIOS, 
and TCP/IP. SQL*Connect allows users 
to connect to remote Oracle databases. 
Oracle’s distributed database technology 
enables users to query local and remote 
Oracle databases within a single query. 
However, Oracle does not optimize dis¬ 
tributed queries or support distributed 
updates. Oracle also has gateways to non- 
Oracle DBMSes such as DB2, but in 
practice these gateways have had stability 
and performance problems, 

Oracle uses a process-per-user archi¬ 


tecture. Each user connection demands 
its own server process. The up side of 
this architecture is that, within limits, it 
can use multiple processors. The down¬ 
side is that it consumes memory re¬ 
sources and incurs extra CPU overhead. 
This can be a problem in single-proces¬ 
sor 386 computers, 

Oracle 6.0, the version that runs under 
OS/2, corrects many of the deficiencies 
of prior versions. Oracle 5.1, the most 
widely used version, locks full tables 
after an update. Oracle 6.0 now imple¬ 
ments row-level locking using a time¬ 
stamping mechanism. Oracle supports a 
multi versioning mode that is similar to 
SQLBase’s read consistency. This, to¬ 
gether with its row-level locking, makes 
it especially suitable for mixed reporting 
and transaction environments. 

However, Oracle still has a query and 
reporting weakness, and that is syntax- 
based optimization. This means that a 
SQL command behaves differently de¬ 
pending on the order of the table names 
in the SQL WHERE clause. This is a 
poor and antiquated solution. Instead of 
using a cost-based algorithm to deter¬ 
mine the best way to join tables, Oracle 
puts the burden on users. 

Skilled programmers may be able to 


find the right syntax, but if table sizes 
change, then you must modify the pro¬ 
gram. What’s more, under certain cir¬ 
cumstances, such as when you are using 
a third-party front-end product, the gen¬ 
erated syntax may be completely out of 
programmer control. 

Although Oracle claims that its cur¬ 
rent version 6,0 performs much better 
than version 5.1, the claim is based on 
Oracle's OTEX feature, OTEX is similar 
to SQLBase’s chained-SQL, and it can 
give Oracle a big performance boost. But 
OTEX has little practical value—it has 
no support for branch-and-control logic 
or any other programming logic. Like 
chained SQL, OTEX can only return the 
error code of the last SQL command 
executed. 

SQL*Forms is Oracle’s application 
development tool set. SQL*Forms has 
limitations that the company will address 
in version 3,0. This product is supposed 
to contain procedural capabilities in the 
form of Oracle’s PL/SQL language, 
which the company is also working on. 

Ingres 

Ingres competes very closely with Ora¬ 
cle. It runs on a number of Unix and VAX 
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Even This Is More Confining Than Clipper. 

Just as the vast expanse of the American West gave its settlers a new perspective 
on opportunity, Clipper’s open architecture lends unprecedented freedom to 
application development. 

Unlike fixed systems, Clipper never forces you to ‘make do 1 ’. Its language is 
fully extensible with user-defined functions and new user-defined commands. 

You can extend the language with routines written in Clipper itself, or integrate code 
from other languages like C, Assembler, dBASE^ and Pascal. Odds are, you already 
have knowledge you can use with Clipper! 

But if a customizable language isn't enough, there’s even more elbow room. 
Database and I/O drivers can be supplemented or replaced. Even Clipper's linker 
knocks down barriers by allowing you to develop applications larger than available 
memory, without defining overlays! And when you’re done, Clipper's compiler 
generates stand-alone, executable files for cost-free, unrestricted distribution. 

So, don't let the bounds of fixed systems fence you in. Unleash your imagination 
in the wide-open spaces of Clipper. To find out more, give us a call today. 
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platforms. The manufacturer says that a 
version for OS/2 will be available by 
July. Other versions support the Sun386i 
and several networks, including Sun 
NFS, TCP/IP, and VAX DECneL 

Developers can access remote Ingres 
databases via Ingres/Net. You can use 
Ingres/Start for distributed updates and 
queries. Ingres optimizes distributed 
queries, but its distributed update capa¬ 
bility, like SQL Server’s, must be man¬ 
aged by the programmer. Ingres can ac¬ 
cess remote DBMSes, such as DB2, with 
its General Communications Architec¬ 
ture. In the past, Ingres’s gateways have 
not been found to be reliable, but GCA 
appears to overcome these problems. 
GCA is the first gateway architecture 
that is based on the ANSI Remote Data 
Access standard, 

Ingres is the only DBMS that supports 
a multithreaded, multi server architec¬ 
ture. This overcomes the one-processor 
limitation of the multithreaded, single¬ 
server architectures. Administrators can 
start up multiple servers on a computer. 
These servers would be able to use multi¬ 
ple processors with no limitations. The 
advantage is that administrators would be 
able to direct transactions to specific 
servers, giving higher priority to critical 
transactions. 

Ingres has many special features that 
make it technically superior to its com¬ 
petitors. For example, most other SQL 
DBMSes, with the exception of Oracle, 
use cost-based algorithms to optimize 
SQL queries. To determine the best in¬ 
dex paths, they store row counts in their 
SQL catalog. Ingres stores not only 
counts but also histograms. Histograms 
more thoroughly describe data, since 
they capture its skewed nature. 

Ingres also does a better job of inter¬ 
preting SQL commands. There are many 
ways to express the same question within 
the SQL language. In most DBMSes, 
performance can be negatively affected 
by a nonoptimal formulation. For in¬ 
stance, some DBMSes perform better on 
joins, while others prefer subqueries, In¬ 
gres uses a “query-flattening” algorithm 
that ensures that all possible SQL con¬ 
structs perform equally well. 

Ingres supports hashed table struc¬ 
tures as well as B-trees. As with SQL¬ 
Base, this gives the database administra¬ 
tor added physical storage flexibility. 
Ingres’s Intelligent DBMS has recently 
been released on VAX and other high- 
end Unix platforms. The Knowledge 
Management Extensions (KME) in¬ 
cludes stored procedures and triggers 
similar to those of SQL Server. Ingres’s 
triggers and stored procedures are cre¬ 


ated using Ingres's OSL language. Un¬ 
like SQL Server, Ingres allows multiple 
triggers per update operation per table. 
Procedures are therefore easier to write 
and maintain. 

The KME contains a Resource Con¬ 
trol System that establishes limits on re¬ 
source consumption. With this facility, 
administrators can limit the number of 
rows returned by a query. This prevents 
runaway queries. Another facility, the 
Access Control System, allows database 



administrators to control authority at the 
group level instead of the user level. 

Skilled programmers can use the Ob¬ 
ject Management Extensions (OME) to 
define their own functions, operators, 
and data types. An example of a user-de¬ 
fined data type would be a geographical 
location. Instead of trying to describe 
geographic points and distances between 
points by using standard data types, 
skilled programmers can develop their 
own data type called POSITION. They 
can also create a user function called 
DISTANCE, which calculates the dis¬ 
tance between POSITIONS. Users can 
then use these data types and functions 
directly in their SQL commands. 

Ingres comes with a complete develop¬ 
ment tool set called Application-by- 
Forms. The company also offers an end- 
user query tool called Simplify. 

The Santa Cruz Operation will pack¬ 
age Ingres into its new 386-based Unix 
5.2 operating system called Open Desk¬ 
top. Under normal circumstances, Open 
Desktop with Ingres would be considered 
a good alternative to an OS/2 database 
server. Unfortunately, there seems to be 
very little awareness of the product. 
However, that could change. 

Informix 

Informix is very popular for small- and 
medium-size Unix-based applications. It 
is easier to administer than other Unix 


DBMSes, it requires fewer hardware re¬ 
sources, and it offers excellent perfor¬ 
mance. Informix has great portability 
(supporting more than 250 platforms), as 
well as a good set of development tools 
that are oriented toward the professional 
programmer. 

There are two versions of Informix. 
Informix-SE, Informix Software's origi¬ 
nal DBMS, runs on top of its C-ISAM 
file manager. This version runs under 
DOS, Unix, and DEC VMS. It does not 
have the performance characteristics of 
Informix-Online and is mainly used for 
applications with low transaction pro¬ 
cessing requirements. Access into Infor- 
mix-SE is through a C-ISAM call inter¬ 
face or via SQL. Applications written 
with the SQL interface are compatible 
with the Informix-Online DBMS. 

Informix-Online (formerly called In¬ 
formix-Turbo) is Informix Software’s 
entry into the OLTP marketplace. It does 
not run on as many platforms as Infor- 
mix-SE, and it has not been ported to 
VAX/VMS or DOS, although an OS/2 
port is in the works. 

Informix-Star is Informix’s distrib¬ 
uted database system. Under Informix- 
Star, client workstations can access one 
or more remote Informix-Online data¬ 
bases, The distributed system uses Infor¬ 
mix-Net to connect clients with the data¬ 
base servers, 

Informix-Net, which is the Informix 
network product, supports both TCP/IP 
and DECnet networks. Applications can 
read multiple databases but can update 
only one database at a time. A cost-based 
optimizer decides the best way to do a 
multitable join. 

Informix uses a mukiprocess shared- 
memory architecture. Each user requires 
his or her own process that can share 
memory with other processes. This is 
similar to Oracle’s architecture. The ad¬ 
vantage to this architecture is that it will 
make use of a multiprocessor computer. 
The disadvantage is that it requires more 
operating-system resources (i.e., mem¬ 
ory and CPU) than the multithreaded ar¬ 
chitectures of Ingres and Sybase. 

Informix has a flexible locking man¬ 
ager. Most DBMSes support only one 
type of locking—table, page, or record. 
Informix supports all three. Database 
administrators use the ALTER TABLE 
command to choose the Locking level. 
Large tables can be assigned page-level 
locking, while smaller tables can have 
record-level locks. Locking levels can be 
changed dynamically from within a pro¬ 
gram. 

Like SQL Server, Informix supports 
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Seagate’s Technology 


I o the naked eye, 

I disc drives haven’t 
A changed much in 
the past few years. While the visible 
aspects have remained the same, the 
parts you can’t see have improved 
dramatically. What used to be mega¬ 
bytes are now gigabytes. And Seagate 
is at the forefront of this technologi¬ 
cal revolution. 

We’ve not only increased capac¬ 
ities, but we’ve found ways to make 
drives faster and more reliable. For 
example, Zone Bit Recording™ is 
a recording technique that permits 
higher capacity and faster average 
data transfer rates than conventional 
recording methods. Our straight-arm 
actuator has 60% less mass than most 
other designs, giving our Wren™ and 
Sabre™ families lightning-quick ac¬ 
cess performance. And by increasing 
spindle rotation 50% to 5400 RPM, 
we’ve significantly increased the 
transfer rate and reduced the latency 
in our 1.5 GB Elite™ drive. 

As a result of these and other 
technological improvements, Seagate 
now offers drives from 20 MB to 
2.5 GB in the widest range of form 
factors and interfaces imaginable, 
for almost every conceivable applica¬ 
tion. And we’re not through yet. 

Like the artist who spends years 
perfecting his craft, Seagate has spent 
the past decade mastering the fine art 
of disc drives. To get a first-hand look 
at the state-of-the-art, contact your 
authorized Seagate distributor, or call 
Seagate directly: 800-468-DISC, or 


408-438-6550. 


Neon Sculpture by' 

Uli Lukich 

Los Angles, California 
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A Preview of OS/2 Extended Edition 


I BM’s OS/2 Extended Edition has two 
components: the Communications 
Manager (CM) and the Data Manager 
(DM), Version L 1 of DM could be used 
only as a single-user SQL DBMS, since 
there was no way to access it on a net¬ 
work. Version 1.2 of OS/2 EE will come 
with a new facility called Remote Data 
Services (RDS), which will allow appli¬ 
cations running on OS/2 or DOS work¬ 
stations to access Lhe DM database 
server, 

RDS will route SQL calls to the data¬ 
base server using IBM's Advanced-Pro¬ 
gram - to - Progra m Com m u ntcation s 
(APPC) protocol. This protocol is sup¬ 
ported by Q$/2’s CM. Applications 
using the DOS requester will access the 
server using NetBIOS. 

Neither OS/2 nor DOS RDS requires 
a network operating system. But if you 
need remote printing or file sharing, 
you will need IBM’s LAN Server NOS. 
LAN Server supports over 90 percent of 
LAN Manager’s calls and is the only 
NOS that IBM certifies for OS/2 EE. 

IBM also added referential integrity 
support to the SQL data definition lan¬ 
guage that closely follows DB2's imple¬ 


mentation. The company has also com¬ 
pleted its SQL implementation by 
adding the UNION operator. 

OS/2 EE supports Cursor Stability as 
well as Repeatability Read isolation 
levels. It has a new isolation level called 
Uncommitted Read, which allows read¬ 
only transactions to bypass any update 
locks. 

DM's Query Manager is vastly im¬ 
proved and makes good use of Presenta¬ 
tion Manager’s graphical interface. De¬ 
velopers and end users can create forms 
and reports using QM, You can develop 
more-sophisticated applications using 
the IBM language interfaces. 

QM comes with CGBOL/2, Pa seal/2, 
and FORTRAN/2 language interfaces. 
It has an interface to a new procedures 
language that is based on IBM’s main¬ 
frame REX X interpreter language. The 
procedures language can call and pass 
variables back and forth between QM’s 
forms and reports. This is a fast way to 
build applications. A business graphics 
interface has also been added to QM 
that allows users to install a graphics 
package designed to work with the 
graphical interface. 


DM includes an operational status 
tool that displays a snapshot of server 
activity, including database names, 
al ias names, the time and date of the last 
backup, and how many applications are 
currently connected to a specific data¬ 
base, 

DM's major weakness is that it has no 
utilities to recover from disk failures. 
This means that you have to re-enter all 
transactions that were entered between 
the time of the last backup and the disk 
failure. Only the SQL database server is 
missing this function. IBM says that it 
recognizes this as a problem and adds 
that it is working on a solution. 

IBM also says lhai it is working on di¬ 
rect links between OS/2 EE and DB2 
using CM's APPC protocol. Already, 
IBM has announced OS/2 Customer In¬ 
formation Control System CICS (CICS 
is IBM's mainframe teleprocessing 
monitor), which supports an APPC con¬ 
nection between a PC CICS program 
and a mainframe CICS program. IBM 
has announced plans for complete dis¬ 
tributed database capabilities among all 
its database servers, but that’s probably 
several years off. 


clustered indexes, 2-gigabyte BLOB (for 
binary large objects) fields for long text 
and large images, and disk mirroring. It 
also has a database performance moni¬ 
toring tool called DB-Momtor. 

Simple applications can be developed 
using lhe PERFORM form-design sys¬ 
tem and the ACE report writer. More- 
complex applications will need Infor- 
mix-4GL. Informix-4GL is halfway 
between a procedural and a nonproce¬ 
dural language. Most systems can be de¬ 
veloped entirely within Informix-4GL, 
but C and COBOL language interfaces 
are available. Informix-4GL/RDS is an 
interpretive version of Informix-4GL, 
which allows programmers to develop 
applications interactively and then exe¬ 
cute them without compilation. 

Informix Software has had some past 
failings in the area of user support. For 
example, users tend to complain about 
the company’s slow r response to fixing 
bugs and poor telephone support. Lately, 
however, the company has pul extra ef¬ 
fort into upgrading its support, and it ap¬ 
pears that progress is being made in this 
area. 


NetWare SQL 

Net Wit re SQL has its origins in Sofl- 
craft's popular Btrieve file manager. 
Many corporations and value-added re¬ 
sellers (VARs) use Btrieve’s indexed file 
manager together with procedural pro¬ 
gramming languages such as C, Pascal, 
and COBOL to build complex applica¬ 
tions. A few years ago, Novell bought 
Softcraft and made it a division of the 
company. Btrieve has evolved into Net¬ 
Ware SQL and is now packaged with No¬ 
vell’s NetWare, 

The latest version of NetWare SQL is a 
step up from Btrieve but is missing im¬ 
portant implementation features, which 
causes it to lag behind its competitors. It 
still has several major shortcomings, 
such as the lack of a 4GL, stored proce¬ 
dures, hashed tables, clustered indexes, a 
good buffering algorithm, and good 
optimization. 

NetWare SQL is the only SQL DBMS 
that runs as a Novell value-added pro¬ 
cess, which means that it does not re¬ 
quire a separate server. Other SQL 
DBMSes need their own server, since 
they run under DOS or OS/2, Novell says 


that NetWare SQL 386 will be written as 
a NetWare 386 Network Loadable Mod¬ 
ule (NLM). NetWare SQL has limited 
distributed capabilities. It can read rec¬ 
ords from a remote NetWare SQL server 
one record al a time using remote proce¬ 
dure calls. 

The only major SQL feature that Net¬ 
Ware SQL is missing is support for null 
values. Forward recovery from disk fail¬ 
ures is also missing, although this prob¬ 
lem is supposed to be corrected in Net¬ 
Ware 386, which is due out sometime in 
the middle of the year. 

NetWare SQL’s transaction manage¬ 
ment system is not nearly as sophisti¬ 
cated as that of its competitors. It auto¬ 
matically locks tables unless program¬ 
mers explicitly request re cord-level 
locks. Programmer-controlled locking 
adds to programming time and is suscep¬ 
tible to errors. In this day and age, that is 
simply unacceptable. 

The soon-to-be-released NetWare 
SQL 386 will have some improved per¬ 
formance features—for example, a 
limited stored procedure capability and 

continued 
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EverythingYiu EverV&nted In UNIX. 

And Less. *99.95* 


OK. We know it’s hard to 
believe. So just consider this. 
Coherent™ is a virtual clone of 
UNIX. But it was developed 
independently by Mark 
Williams Company. 

Which means we 
don’t pay hundreds of 
dollars per copy in 
licensing fees. 

What’s more, 

Coherent embodies 
the original tenet of 
UNIX: small is beautiful. This 
simple fact leads to a whole host of 
both cost and performance advan¬ 
tages for Coherent. So read on, 
because there’s a lot more to 
Coherent than its price. 

SMALLER, FASTER.. .BETTER. 

Everybody appreciates a good 
deal. But what is it that makes small 
so great? 

For one thing, Coherent gives 
you UNIX capabilities on a machine 
you can actually afford. Requiring 
only 10 megabytes of disk space. 



LESS 

IS MORE! 

Coherent For Santa Cruz 
the IBM-PQAT Operations 
and compatible XENIX 286 r 
2S6or386 Version 232 
based machines. 

No, of Manuals 

1 

8 

No* of Disks 

5 

21 

Kernel Size 

64K 

198K 

Install "Hine 

2030 min. 

3-4 hours 

Suggested Disk Space 

10 meg 

30 meg 

Recommended Memory 640K 

1-2 meg 

Performance* 

38.7 sec 

1003 sec 

Price 

$99.95 

$1495*00 


‘Byte Exed benchmark, 1000 iterations on 20 MHZ 386 


Coherent can reside with DOS. So 
you can keep all your DOS applica¬ 
tions and move up to Coherent. You 
can also have it running faster, ieam it 
faster and get faster overall perform¬ 
ance. All because Coherent is small. 
Sounds beautiful, doesn’t it? 

But small wouldn’t be so great if 
it didn’t do the job it was meant to do. 
EVERYTHING UNIX 

WAS MEANT TO DO. 

Like the original UNIX, 
Coherent is a powerful multi-user, 
multi-tasking development system. 
With a complete UNIX-compatible 
kernel which makes a vast world of 
UNIX software available including 
over a gigabyte of public domain 
software. 

Coherent also comes with Lex 
and Yacc, a complete C compiler and 
a full set of nearly 200 UNIX com¬ 
mands including text processing, 
program development, administrative 
and maintenance commands. 

And with UUCfJ the UNIX to 


UNIX Communication Pro¬ 
gram that connects you to a 
world-wide network of free soft¬ 
ware, news and milli ons of users. 
All for the cost of a phone call. 

We could go on, but stop 
we must to get in a few more very 
important points. 

EXPERIENCE, SUPPORT 

AND GUARANTEES. 

Wondering how something as 
good as Coherent could come from 
nowhere? Well it didn’t. It came from 
Mark Williams Company, people 
who’ve developed C compilers for 
DEC, Intel, Wang and thousands of 
professional programmers. 

We make all this experience avail¬ 
able to users through complete techni¬ 
cal support via telephone. And from 
the original system developers, too! 

Yes, we know $99.95 may still 
be hard to believe. But we’ve made it 
fool-proof to find out for yourself. 

With a 60-day money-back no-hassles 
guarantee. 

You have to be more than just a 
little curious about Coherent by now. 
So why not just do it? Pick up that 
phone and order today. 

You’ll be on your way to having 
everything you ever wanted in UNIX. 
And for a lot less than you ever 
expected. 

1-800-MARK WMS 

(1-800-627-5967 or 1-708-689-2300) 
60-DAY MONEY BACK GUARANTEE! 


Mark Williams 
Company 

60tN. Skokie Highway 
Lake Bluff, 1L 60044 

’Special introductory pnee good through July 31,1940. Coherent 
is a trademark of Marl Williams Company, UNIX is a trademark 
of AT&T, XENIX is a trademark of Microsoft. 











PRODUCT FOCUS 
MULTIUSER SQL DATABASES 


COMPANY INFORMATION 


Gupta Technologies 

(SQLBase) 

1020 Marsh Rd,, Suite 210 
Menlo Park, CA 94025 
(415) 321-9500 

inquiry 1071. 

Informix Software, Inc, 
(Informix) 

4100 Bohannon Dr. 

Menlo Park, CA 94025 
(415) 322-4100 
Inquiry 1072, 

Ingres Corp. 

(Ingres) 

1080 Marina Village Pkwy. 
Alameda, CA 94501 
(415)769-1400 

Enquiry 1073, 


In ter base Software Corp, 
(InterBase) 

209 Burlington Rd. 

Bedford, MA 01730 
(617)271-0221 
Inquiry 1074. 

Microsoft Corp, 

(SQL Server) 

16011 Northeast 36th Way 
Redmond, WA 98073 
(206) 882-8080 

Inquiry 1075, 

Novell, Inc. 

(NetWare SQL) 

6034 West Courtyard Dr., Suite 220 
Austin, TX 78730 
(512) 346-8380 

Inquiry 1076. 


Oracle Corp. 

(Oracle) 

20 Davis Dr. 

Belmont, CA 94002 
(800) 672-2531 

Inquiry 1077. 

Progress Software Corp. 
(Progress) 

5 Oak Park 
Bedford, MA01730 
(617) 275-4500 
Inquiry 1078, 

XDB Software, Inc. 

(XDB) 

7309 Baltimore Ave,, Suite 219 
College Park, MD 20740 
(301)779-5486 

Inquiry 1079. 


improved optimization. As an NLM, it 
should be able to take advantage of Net¬ 
Ware 386's considerably improved per¬ 
formance. 

Initial reports on NetWare 386 are 
good, but it stil l has to be proven as a reli¬ 
able platform for running mission-criti¬ 
cal applications. There is some concern 
about NetWare 386's inability to protect 
programs from other NLMs. A runaway 
NLM can bring down a database server, 
which would be unacceptable for most 
application situations. 

NetWare SQL 386 will also include an 
embedded SQL precompiler for C. This 
follows the ANSI and IBM proposed 
standards. The precompiler translates 
SQL commands into low-level call func¬ 
tions. 

On one hand, I donT have anything 
against NetWare SQL, but on the other 
hand, it is difficult to find strong reasons 
to recommend it. The best reason to use 
NetWare SQL is its ability to run as an 
NLM. In the near future, NLM versions 
of XDB and SQLBase will be available, 
and that would eliminate NetWare SQL's 
one real advantage. 

Progress 

Progress is a favorite of VARs and small 
organizations. It has complete DBMS ca- 
pabilities and an adequate 4GL. Pro¬ 
gress's chief competitor is Informix, 
which runs on most of the same plat¬ 
forms as Progress. Like Informix, Prog¬ 
ress is portable across dozens of Unix 
and VAX platforms. A single-user DOS 
version is also available. Progress oper¬ 
ates over NetBIOS, TCP/IP, DECnet, 


and Novell SPX/IPX networks. 

Progress was one of the last true rela¬ 
tional DBMSes to support SQL. Release 
5.0 supports almost all of ANSI Level 2 
SQL and most of IBM's SAA SQL. Prog¬ 
ress does not have any procedural lan¬ 
guage interfaces, but it has embedded 
SQL support in its own 4GL. You can 
also use Progress interactively. Prog¬ 
ress's embedded SQL uses a standard 
cursor mechanism that retrieves and ma¬ 
nipulates data one record at a time. The 
technique is similar to the way other 
SQL servers embed SQL in C, COBOL, 
and Pascal. 

Release 5 also implements a multi¬ 
threaded, multiserver architecture that is 
similar to that of Ingres. It attempts to 
maximize the use of multiple processors 
while minimizing CPU and memory 
overhead. Progress has automatic record 
locking. Developers are given many 
methods of fine-tuning locking control 



by defining the scope of a transaction. To 
do this, developers use the DO TRANS¬ 
ACTION and REPEAT TRANSAC¬ 
TION statements. Progress has a data¬ 
base monitor for managing multiuser 
performance, and a full set of data ad¬ 
ministration utilities. 

Progress has a data dictionary that 
stores field- and file-level validation 
rules. This is similar to SQL Server and 
Ingres's rules and triggers. In Progress's 
version, administrators use Progress's 
4GL to define the rules. Unlike SQL 
Server and Ingres, which support file- 
level triggers for updates and deletes, 
Progress supports validations only on de¬ 
letes—not on updates or inserts. 

The heart of Progress is its 4GL. If you 
like the 4GL, you will like Progress. 
Since there is no other language inter¬ 
face, you must build all applications 
completely within the 4GL paradigm. I 
found it awkward and at times more dif¬ 
ficult than procedural languages. None¬ 
theless, many developers swear by it, and 
if you can live within the constraints of a 
4GL, you'll find you can be productive 
with Progress. 

Perspectives on SQL 
As you can see, each of the SQL servers 
offers unique characteristics that may 
make it ideal for a given application (see 
the features table on page 138). To put 
everything in a proper perspective, con¬ 
sider the following. 

XDB is a good choice if you want a 
SQL server that is relatively inexpensive, 
runs on any NetBIOS network, and 

continued 
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COMPLETE SYSTEMS INCLUDE: 


MMI-3364 SUPER TURRET 

• AMLSG386 33MHz 64 K Cache Static RAM 
(25 ns] * 4096K RAM Using 1 MB-70ns * DPT 
Harddrive and Floppy CTLR * 31BMB ESDI 
Harddrive [ 1 ^ms Access TtmoJ * VGA Display 
Card w/512K RAM * TEAC 1.2MB 5 T/4"or 3 
1/2" HighDeniEly floppy Drive- • VGA Color 
Mon i lor 1024 X 763 Resolution ■ Keytronics 
101 Key En-hanced AT- Keyboard *350 Watts 
Power Supply * Dual Thermostatically Controlled 
Fans 


MMI-386SX16 

•MMI-80336SX 16MHz 1MB * WD1006 MFM 
Harddrive and Floppy CTLR “ 30MB-38ms Hard- 
drive ■ MG 132 Monographic Cord with 
Parallel Port • TEA.C 5.25" or 3.5" * Samsung 
12" Monochrome Monitor * KEYTRONJCS 101 
Key Enhanced AT- Keyboard * 200 Watts Power 
Supply 


386 


MMI 


COMPARE OUR COMPONENTS. 

Major names like Intel; Weitek, AMI, Western Digital, 
Maxtor, Imprimis, TEAC and Seiko. All providing top 
quality components with maximum reliability, 


MULTIMICRO SEAL OF QUALITY. 

This seal guarantees that every piece of equip¬ 
ment has been hand inspected and elec 
Ironically tested for 72 hours or more. 


A POWERFUL WARRANTY. 

We will repair or replace any part in 
your system for one year from date- 
of-purchase. 

FREE ON-SITE-SERVICE 
NATION WIDE* 

The multiple choice begins with a 
simple selection: Choose Multi Micro. 

582 FOLSOM STREET 
SAN FRANCISCO, CA 94105 
(415) 979-0140 FAX (415) 979-0142 
OUTSIDE CA: 800-848-4256 


MINI TURRET 

Complete System: 

$ 1 , 989 . 


A1t tinmzect Resettv r 


JOHANNES JENSEN 
President 
MULTIMICRO, INC. 


VIRTUALLY UNLIMITED 
SYSTEM CONFIGURATIONS, 


Our popular MultiMicro 386/ 
25 and 386/33 systems provide 
economical/ yet powerful 
compu ter so 1Utions. Our 
MultiMicro Turret VGA 386/ 
25 and Super Turret VGA 386/ 
33 systems offer memory, hard 
drive and display options with 
unmatched pricing and per¬ 
formance. 


MULTIMICRO CUSTOM 
COMPUTERS. 

Virtually any system configu 
ration will be created to your 
exacting standards, with the 
assurance of MultiMicro 
quality. 


CwnjiteLe Syslem: 

“ $ 7 , 997 . 


Multiple 
a choice. 


MMI 


386SXT6 


Cample!I? System 


$1 


495 


MMI-3B6-25 MINI TURRET 

■MMI &0386 25MHi I MB < WD1006 MFM 
Harddrive and Floppy CTLR * 30MB-32ms 
Harddrive “ MG 132 Monographic Card with 
Parallel Parr * TEAC 5.25" OR 3.5" * 
SAMSUNG 1 2" Monochrome Monitor * 
KEYTRONICS 101 Key Enhanced AT- Keyboard 
• 200 Warts Power Supply 


We Want to be Your Computer Company 

MULTIMICRO 


1 N C O R I J O R A T I- 1) 


AI L BRAND N4MTS \Uf, RfUtSTf KI.O TRaDLMARKS &F THI.IR RGSI'ECnVf COMPANIES. 
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From Your pc 


includes 


m/ 07 /et 


lection 


Hardware flnlv 
WGMWftmb 


COMMUNICATIONS 


STMAIS" 


The alt new SOLUS™ 
Personal Control Computer™ 
lets you monitor and datalog 
just about any condition in 
the real world. Then* based 
on these monitored condL 
cions, SOLUS lets you 
control a wide variety of 
electrical devices. 

SOLUS makes it possible 
for any PC user to create 
powerful monitor and con¬ 
trol applications. Quickly. 
Easily. Inexpensively. And 
with no prior programming 
experience. 



tignr 

Earrtqua 

lOttant 


Heat PC 
Sflfiwaie 


Lf Mxidhm 



ft Cnhcr 

SOLUS COffipyiMS 


36 digitaUanalog input/output 
channels are compatible with 
standard sensors and output 
devices . SOLUS can be located 
on site, or remotely via modem. 


SOLUS comes with a 30-day 
sa tisfactio n gu ara ntee. 

Call toll free now: 

800 - 247-5712 

Discover SOLUS today. 

And control the world 
around you! 


Solus Systems, Inc. 

4000 Kruse Way Place, 2*285 
Lake Oswego, OR 97035 U.S.A. 
Phone: 503-635- 3966 
Fax:503-635"3004 


© iflBfl Solus Systems, Inc. SOLUS 1- and 
Personal Control Compote t” are tredemarlis oJ 
Solus Systems. Inc. 
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requires minimal data administration. It 
also makes sense if you're looking for a 
development platform for DB2 applica¬ 
tions. 

SQLBase does not have the portability 
of some of its competitors, such as Ora¬ 
cle, but it is easy to manage and has a 
good set of supporting tools. SQLBase 
will appeal to a wide range of developers 
and users who need a high-performance 
SQL database server with low resource 
requirements. 

SQLServer is full of features, and it's 
an excellent choice for mission-critical 
OLTP applications. It is more costly in 
terms of resources and administration 
overhead than SQLBase and XDB, but 
for large networks and critical applica¬ 
tions it can't be beat. Many corporations 
have even begun moving DB2 applica¬ 
tions down to SQL Server. 

Oracle's strengths are its portability 
and large base of application support. 
Technologically, it lags behind its com¬ 
petitors, and it is a complex relational 
DBMS that is difficult to administer. It 
badly needs stored procedures and trig¬ 
gers. It should also implement either 
clustered indexes or hashed tables. The 
development tools also need upgrades. 

Ingres's OME and KME extensions 
have established its technological leader¬ 
ship, which is a direction that other ven¬ 
dors should also consider. 

Informix is a perfect fit for smaller 
Unix systems, Informix's chief rival on 
Unix 386 platforms is the Ingres Open 
Desktop system. Ingres appears to have 
the edge in tools and administration fa¬ 
cilities, while Informix has excellent 
VAR pricing and a large developer base. 
Both DBMSes are good picks, and cus¬ 
tomers will benefit from the competi¬ 
tion. 

Progress release 5 with SQL can now 
claim ANSI SQL compliance and has a 
rich 4GL to back it up. Unix developers 
enjoy Progress's aggressive pricing strat¬ 
egy that encourages VARs with low run¬ 
time costs. Prices are dependent on the 
type of platform and operating system 
but are very competitive with Infor¬ 
mix's. This is especially true if you con¬ 
sider that the total Progress package is 
sold at one price, while Informix's Infor- 
mix-4GL and Informix-RDS are priced 
separately. Progress provides a good al¬ 
ternative to Informix and Open Desk¬ 
top-provided that you like its 4GL. ■ 


Rich Finkelstein, president of Perfor¬ 
mance Computing, Inc ., in Chicago, is a 
leading consultant on relational and 
SQL-based database technology. You can 
reach him on BIX c/o "editors, ’* 
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25 Cartridges in One !™— 

172 fonts and 20 symbol 
sets in one cartridge. 

Not that long ago printing 
with more than one font 
seemed like it took 40 days 
and 40 nights. You had to wait 
to download soft fonts. Or you 
had to switch any number of 
cartridges in and out looking 
for the right font. 

Then along came Pacific 
Data Products. Now you have 
fast and easy, yet economical 
access to more high-quality 
fonts and symbols than ever 
before. And there's also in¬ 
creased symbol set support 
including international symbols, 
currency and diacritical marks. 

25 Cartridges in One! is ideal 
for almost any type of applica¬ 
tion—like word processing, 
presentation graphics, and 
spreadsheet publishing. With 
19 printer drivers included, 
there's increased support for 
most of the popular software 
packages. 



25 Cartridges in One! is fully 
compatible with the HP LaserJet 
Series II, IID, and IIP. And, 
there's a new version available 
for the LaserJet III. 

For the dealer that carries 25 
Cartridges in One! in your area, 
call Pacific Data Products at 


Now that it's loaded with 172 fonts and 20 symbol sets, 

go ahead—print up a storm. 


(619) 552-0880. 


PACIFIC 

DATA PRODUCTS 


Pacific Data Products— 
Plug into Power 


9125 ReheoBoad, San Diego, California 92121 
(619)552-0880, Faii,!619]85?^e89 
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FOR $1899, YOU CAN GETAL01 

OF COMPUTERS. 



























































OR A LOT 

OF COMPUTER. 



OK, So you don’t have the biggest budget in the world. 
But that doesrft mean you have to think small* 

Introducing the Dell System® 316SX, 16 MHz 386 ,W SX. 



Now you can get into 32'hit computing with this 
complete 20 MB system- Including 512 KB of RAM, a VGA 
Monochrome monitor, and three 16-bit industry standard 
expansion slots* With a 5 1 A tt or a Wi ff diskette drive. 

More important, it's built by Dell. The computer 
company rated number one for overall customer satisfaction 
in the last four PC TOe/c polls of corporate volume buyers- 
Over IBM. Over Compaq. 

And every Dell System comes with a one-year 
warranty, toll-free technicabupport and next-day desk-side 
service provided by the Xerox Corporation. So for $1899, 
you don’t have to buy a cookie cutter clone 
and go it alone. 

Call Dell, You II get a lot of computer 
With a lot of company. 

* 800365-1460 

FOR NETWORK OR UNIX* INFORMATION Si Al-b/8-l MX. 
far Min Qmfa 
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See the Future. 


The FLEXSCAN® 9070U has been designed to offer maximum 
CAD/CAE performance in the PC environment. 

Our 16" flicker-free display is ideal for creating 3-D projections, 
and the 20kHz-50kHz horizontal scan range allows PC CAD 
capabilities at resolutions of up to 1024 dots X 768 lines. In the 
CAD/CAE field, non mutual image interference in dual monitor 
systems is an important issue. Our advanced deflection yoke 
eliminates mutual interference with 15cm distance between both 
units as opposed to the regular requirement 60cm and thus allows 
you to take full advantage of dual systems. 

The FLEXSCAN's ergonomic design minimizes static, glare, and 
magnetic radiation to provide the most user-friendly environment 
possible. 

Other monitors meet the standards. 


FLEXSCAN® sets them. 


NANAO 






NANAO USA CORP. 

23510 Teio Ave., Suite 5 
Torrence, CA 90505 USA 
Phone (213)325-5202 
Fax (213)530-1679 
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FLEXSCAN 9070U 

16" (15V), 0:28mm dot pitch CRT 
Scan Frequency Automatic Adjustment 
H: 20kHz-50kHz 
V:50Hz-80Hz ^ 

Front-mounted controls For easy access 
■BMdsoJafU^iBtprofession^ 1 ^^ 
VGA, Hi-Res VGA (up to 1024 X 768), 
EGA and Mac H compatible 
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System Review 



World’s Fastest 
Lunchbox 



Dolch’s P.A.C. 486-25 
claims the portable 
performance title, but 
only for those with 
very deep pockets 


Mark L. Van Name 
and Bill Catchings 


I t was inevitable: 486 portables could 
not he far behind the first 486 desktop 
systems. The Dolch-P.A.C, (Portable 
Add-in Computer) 486-25 is the first— 
and, as we write this in late January, the 
only—486 portable. 

The P.A.C. 486-25 is not a machine 
for the casual user. Its base system in¬ 
cludes a 25-MHz i486 CPU, a socket for 
a Weitek WTL4167 floating-point co¬ 
processor, 2 megabytes of memory, a 
100-MB hard disk drive, a 5 1 4-inch 1.2- 
MB or 3^-inch K44-MB floppy disk 
drive, an electroluminescent CGA dis¬ 
play, and three open AT-style expansion 
slots. Our evaluation unit came with the 
3 l / 2 -inch floppy disk drive, an additional 
2 MB of memory ($780), a carrying case 
($95), MS-DOS 3.3 ($150), and a VGA 
gas-plasma display instead of the stan¬ 
dard EL screen ($595). 

The P.A.C. 486-25 is also not for the 
poor user. The base system runs a hefty 
$12,995; our review unit would set you 
back $14,615. Dolch’s 25-MHz P.A.C. 
386-25 lunch box portable in a compara¬ 
ble configuration costs $3100 less; you 
pay a huge premium for the i486. 

Top Performance 

Of course, you get something for all that 
extra money: performance. The P.A.C. 


486-25 is by far the fastest portable com¬ 
puter that BYTE has ever tested, in the 
BYTE benchmarks, its overall applica¬ 
tion index of 26,3 is about 47 percent 
higher than that of the nearest competi¬ 
tor, the Toshiba T520Q/100. 

The i486 provides virtually all of that 
performance edge. The P.A.C. 486-25 
beat the T52QG/10G on BYTE’s CPU in¬ 
dex by about 57 percent. The i486*s in¬ 
ternal FPU increases the overall comput¬ 
ing lead even farther; the system was 
more than three times faster on BYTE’s 
FPU tests than the T5200/100, the Com¬ 
paq Portable 386, or even Dolch’s own 
P.A.C. 386-25. 

The P.A.C. 486-25’s video and disk 
subsystems, however, hold it back. The 
video system was slower than those of all 
three of the above-mentioned portables— 
a full 33 percent slower than that of the 
T5200/100. Several factors contributed 


to this poor showing. First, the unit’s 
Paradise VGA Plus adapter was an 8-bit 
card with only 256K bytes of memory. 
You can’t replace the Paradise card with 
a faster one because Dolch modified the 
Paradise card to drive the gas-plasma 
display. The display actually connects to 
the card via the special display adapter 
on top of the card, not via the normal 
monitor connector. (There’s also a spe¬ 
cial DC-to-DC converter that converts 
power from the unit’s 200-watt supply 
into the power that the display requires.) 

The disk subsystem’s performance, 
while better than the display’s, is also 
nothing to crow about. It turned in a 
BYTE disk I/O index that was 9 percent 
above the T5200/100% but a full 16 per¬ 
cent below that of the P.A.C. 386-25. 
One reason for this mediocrity may be 
the overhead of translating the physical 

continued 
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See Your Data * 



Maplnfo software can find, display and analyze your data 
geographically. See your prospects, customers, facilities 
—anything In your database. Find addresses by street, 
ZIP code, city, etc. (We can even supply the maps') 



Any point or region on the map can have a complete 
record of data behind It. See your acfoa/dBASE data in a 
window to view, edit, and print. Draw your own 
boundaries. Add titles and legends for high quality 
presentations. 



Perform analyses on your data to sum, average, or couni 
your database records by location. Color sales territories 
by volume of orders, ZIP codes by numbers of ieads, 
countries by your demographic data. 

From street-level to worldwide, Maplnfo 
can merge your databases with maps. Play 
visual “what if" with your data. See 
patterns, trends, and opportunities you 
never knew existed. If you need to map 
your data, Maplnfo can do it. 

'Maplnfo now has TIGER," the most up-to-date and 
comprehensive library of street maps available on the PC. 
Prices vary Maplnfo comes with a map of the world and 
the LIS. with ail ZIP code locations. Runs on IBM PCs or 
compatibles with 640K RAM , a hard drive, and graphics. 

MapOtuMCorp. 

Changing The Way The Wurld Looks A? information' " 

200 Broadway, Troy MY 12180 
To order, call 1-518-274-8673 
or 1-80Q-FASTMAP Toll free. 

Maplnfo is a ifsdemarti ol Maplnfo Corp. dBASE is a Tradamaik at Asbton-Taie. 
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WORLD’S FASTEST LUNCHBOX 


Dotch-P.A.C. 486-25 


Company 

Dolch Computer Systems 
2029 O Toole Ave. 

San Jose, CA 95131 
{800) 538-7506 
(408) 435-1881 

Components 

Processor: 25-MHz Intel i486; socket 
for 25-MHz Weitek WTL4167 floating¬ 
point coprocessor 

Memory: 2 MB of 80-ns DRAM in four 
I MS SIMMs on motherboard and 2 MS 
of RAM on 32-bit memory card 
(expandable to 16 MB); 128K bytes of 
BIOS ROM 

Mass storage: 31/2-inch 144-MB 
Toshiba floppy disk drive; 100-MB 23-ms 
IDE Conner Peripherals hard disk drive 
Display: 11 -inch gas-plasma VGA 
Keyboard: 86-key AT layout with 12 
function keys 

I/O interfaces: One 9-pin and one 25- 
pin serial port; one 25-pin parallel port; 
five AT-style expansion slots (three 
open); one proprietary 32-bit memory 
card slot 

Size 

16 x 9^ x 7% inches; 20 pounds 

Price 

Base system: $12,995 
As reviewed: $14,615 

Inquiry 661. 


characteristics of the Conner Peripherals 
100-MB IDE (integrated device electron¬ 
ics) hard disk drive into a configuration 
that the BIOS can handle. The overhead 
slows the drive, which offers a 23-milli¬ 
second average access time and a 1-to-l 
interleave. 

Despite this slow disk subsystem and 
display, the P.A.C, 486-25 is an amaz¬ 
ing performer that made us want 486s on 
our desks. 

Compatibility 

The P.A.C. 486-25 fared wonderfully 
on our compatibility tests. Its standard 
AT-style expansion slots worked with all 
our test cards, including a Western Digi¬ 
tal Ethernet controller. The system also 
had no trouble with a Microsoft Serial 
Mouse or the Xircom Pocket Ethernet 
Adapter. 

On the software side, the unit flaw¬ 
lessly ran all our almost two dozen test 
programs, including several—Borland’s 
Paradox 386 version 2.03, Foresight Re¬ 
sources' Drafix CAD Ultra 3.03C, 
Microsoft’s Windows/386, Quarterdeck 


Office Systems 1 QBMM-386 1,10, and 
Wolfram Research's Mathematica 1.2— 
that use 32-bit instructions and memory 
beyond 640K bytes. 

Opening the Lunchbox 

Despite its sterling PC compatibility and 
great performance, the P.A.C. 486-25 is 
stodgy-Iooking, Its almost 20-pound 
case is a dull gray rectangular box the 
color of an old Sears toolbox. 

Inside, the P.A.C. 486-25 resembles a 
standard AT done turned on its side. The 
vertically mounted Advanced Integration 
Research (AIR) motherboard runs along 
the front of the case, just behind the 
display. It measures 13 by 9 inches, the 
same size as the motherboard in many 
386SX desktop systems, and sports over 
75 chips—a lot, considering there's no 
memory or VGA support on it. There is 
only one application-specific IC, a Chips 
& Technologies integrated peripheral 
controller that manages the AT bus. The 
ROM BIOS is from Phoenix Technol¬ 
ogies; the system by default copies both 
the ROM BIOS and the video BIOS to 32- 
bit memory for faster access. 

The i486 in our evaluation unit was a 
B6 step chip, so it still had a few bugs in 
its FPU section. A Dolch spokesperson 
said that Intel plans to swap final i486s 
for B6 chips when the final chips are in 
full production; at that time, Dolch will 
in turn give early P.A.C. 486-25 buyers 
final i486s. The user can perform the 
swap (the CPU is socketed) or return the 
unit to Dolch at his or her expense. 

The system's memory is on a separate 
AIR card in a proprietary 32-bit expan¬ 
sion slot. That card can hold up to 16 MB 
of memory in 16 I-MB single in-line 
memory modules. Our evaluation unit 
had 4 MB of 80-ns DRAM. The i486 
contains a built-in 8K-byte cache and a 
cache controller that manages the sys¬ 
tem's memory and lets the CPU run 
without wait states about 85 percent of 
the time. 

The P.A.C. 486-25 has five AT-style 
expansion slots: four 16-bit and one 8- 
bit. In our evaluation unit and in most 
P.A.C. 486-25 configurations, three of 
those slots are empty, providing a lot of 
expansion space for a portable. The other 
two slots hold the video and I/O cards. 
With a 5 *4-inch floppy disk drive, one of 
the empty slots is limited to three-quar¬ 
ter length, but our unit’s 314-inch drive 
left all three slots clear to their full 
lengths. You reach the connectors on in¬ 
stalled cards easily by removing a panel 
on the left side of the machine. To keep 
all the expansion cards and the i486 cool, 

continued 
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Dolch-P.A.C. 486-25 


APPLICATION-LEVEL PERFORMANCE 


Dolch-P.A.C 406-25 


26.3* 


WORD PROCESSING 


Xy Write 111 + 3.52 

Medium/Large 

Load (large) 

-11 

Word count 

:01/:06 

Search/replace 

:03/10 

End of document 

01A07 

Block move 

:Q7/:07 

Spelling check 

03/18 

Microsoft Word 4.0 


Forward delete 

:10 

Aldus PageMaker 1.0a 


Load document 

:Q7 

Change/bold 

.12 

Align right 

;09 

Cut 10 pages 

;08 

Race graphic 

.02 

Print to file 

1:06 


H Index: 5.10 

SPREADSHEET 


Lotus 1-2*3 2.01 


Block copy 

01 

Recafc 

01 

Load Monte Carlo 

05 

Recalc Monte Carlo 

02 

Load rtargeS 

01 

Recalc rlargeS 

01 

Recalc Goal seek 

01 

Microsoft Excel 2.0 


Fill right 

03 

Undo fifl 

54 

Recalc 

01 

Load rlarge3 

10 

Recalc rtarge3 

01 


□ index: 5.35 


DATABASE 


dBASEIII+1.1 


Copy 

■55 

Index 

:Q4 

List 

:52 

Append 

1 39 

Delete 

02 

Pack 

1:17 

Count 

03 

Sort 

:51 

□ Index: 

2 68 

SCtENTIFIC/ENGfNEEHfNG 


AutoCAD 2.52 


Load Soft West 

1:12 

Regen SoftWest 

16 

Load StPauls 

:05 

Regen StPauls 

02 

Hide/redraw 

3:41 

STATA 1.5 


Graphics 

:1Q 

ANOVA 

:06 

MathCAD 2.0 


IPS 800 pts. 

05 

FFT/IFFT 1024 pts 

05 

□ Index: 

8.15 

COMPILERS 


Microsoft C 5.0 


XLisp compile 

2:12 

Turbo Pascal 4.0 


Pascal S compile 

02 


□ Index: 4.94 



'Cumulative application index Graphs are based on 
indexes a! left and show relative performance. 


All limes are rn minutes seconds indexes show relative performance, lor all indexes, an 8-MHz IBM PC AT- 1 


LOW-LEVEL PERFORMANCE’ 


Dolch-P.A.C. 486-25 


CPU 


DISK I/O 


VIDEO 


Matrix 

1J4 

Hard Seek* 


Text 


String Move 


Outer track 

3.26 

ModeO 

5.38 

Byte-wide 

20,78 

Inner track 

335 

Mode 1 

5 42 

Word wide. 


Half plat ter 

670 

ModeS 

524 

Odd-bnd, 

1704 

Full platter 

1009 

Mode 3 

526 

Even-bnd. 

12.31 

Average 

585 

Mode 7 

N/A 

Doubleword-wide: 


DOS Seek 


Graphics 


Odd-bnd 

13.55 

1 -sector 

12.52 

CGA 


Even-bnd 

8.07 

32 sector 

22.06 

Mode 4 

2.33 

Sieve 

7.63 

File I/O 4 


ModeS 

2.33 

Sort 

578 

Seek 

0.06 

Mode 6 

2.42 



Read 

048 

EGA: 


R Index: 

6.20 

Write 

0.83 

Mode 13 

406 



1 -megabyte 


Mode 14 

4.34 

FLOATINGPOINT® 


Write 

3.39 

Mode 15 

N/A 

Math 

1.64 

Read 

1.77 

Mode 16 

4.37 

Error 




VGA: 


Sine(x) 

0.66 

□ Index: 

2.4B 

Mode 18 

4.61 

Error 




Mode 19 

255 

e x 

066 



Hercules 

N/A 

Error 










P Index: 

1-81 

□ Index: 

28.20 





N/A - Not applicable 






1 All times are In seconds Figures were generated using the 8088/0086 



and 386 versions (1 1J of Small-C. 



CONVENTIONAL 


2 The errors for Floating Point indicate the difference between expected and 

BENCHMARKS 


actual values, correct to 10 digits or rounded lo 2 digits. 


LiNPACK 

6420 

3 Times reported by the Hard Seek and DOS Seek are for multiple seek 



operations (number Of seeks performed currently set la 100) 


Livermore Loops 5 


4 Read and write times for File UQ are in seconds per 64K bytes. 


(MFLOPS) 

0 68 

5 For the Livermore Loops and Dhrystone tests only, higher numbers mean 

Dhryatone (MSC 5.0) 


faster performance 




(Dhry./sec.) 

13192 



For a full description of all the benchmarks, see Introducing the New BTTE Benchmarks." June 1388 BYTE 
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REVIEW 

WORLD'S FASTEST LUNCHBOX 



without any problems throughout our 
tests. A Dolch spokesperson attributed 
the trouble with the first drive to damage 
during shipping. 

The rest of the system is pretty much 
the same as other Dolch portables. The 
86-key detachable keyboard clips onto 
the front of the unit. It follows the origi¬ 
nal AT keyboard layout, with two excep¬ 
tions: There are 12 function keys, not 10, 
and those keys are in a row across the top 
of the keyboard rather than in a cluster on 
the left side. The keyboard had a me¬ 
chanical dick that was a little tinny for 
our tastes. 

The only standard software was a set 
of two disks of Paradise VGA utilities 
and the built-in Phoenix setup program. 
Dolch sells MS-DOS, but you have to in¬ 
stall it yourself. 

The documentation is among the worst 
that we've seen. The manual was obvi¬ 
ously assembled from different pages of 
other Dolch manuals—some pages were 
numbered sequentially, some by chap¬ 
ter—and it contained many small inaccu¬ 
racies. A separate motherboard manual 
was somewhat helpful, but Dolch should 
put more time into its documentation. A 
Dolch spokesperson said that the com¬ 
pany was in the process of preparing new 
manuals. 

The Good and the Bad 

On the support side, there's good news 
and bad news. The good news is a toll- 
free number for technical support and 
staff who know the system inside and 
out. The bad news is a standard one-year 
parts-anddabor warranty, under which 
you pay to ship the unit to Dolch for 
repair. 

That warranty, like Dolch's software 
policies, was fine once, but not today. 
Vendors such as Dell, Austin, Gateway 
2000, and PC Brand install DOS on the 
hard disk for you and provide a year of 
on-site service standard, even with their 
$2000 to $3000 clones. It's a shame that 
a company that’s selling a system for 
$13,000 (or more) can't offer the same 
niceties. 

The bottom line for the P. A.C. 486-25 
is simple: It provides the best portable 
performance available, but at a very high 
price. If you need all that speed badly 
enough, and if you can afford the price, 
go for it. ■ 


Mark L, Van Name and Bill Cawhings are 
BYTE contributing editors. Both are also 
independent computer consultants and 
freelance writers based in Raleigh , North 
Carolina. You can reach them on BIX as 
"mvanname" and “ wbc3 , IJ respectively. 


the P.A.C. 486-25 has two fans, one in 
the unit's upper right corner and one in 
the power supply. 

Our only complaint about the P.A.C. 
486-25*s expansion abilities is that our 
evaluation unit's case was too snug. It 
bowed the cards slightly, so that getting 
them in and out was tricky. 

Storage 

Just below the upper fan is a drive assem¬ 
bly that contains the Conner hard disk 


drive and a slim-line Toshiba floppy disk 
drive. A Chicony Electronics CH-101 
I/O adapter controls the two drives. That 
card also provides two serial ports and 
one parallel port. If a 1G0-MB hard disk 
drive isn't big enough for you, Dolch also 
offers a 200-MB drive for $1995. 

The BYTE Lab had some hard disk 
drive troubles: The first drive it received 
was bad, and the second produced inter¬ 
mittent read errors. We did not, however, 
experience those errors; the drive ran 


PDC Pro lot) Compiler 

For MS-DOS *249 

For OS/2 (includes DOS versEon) *599 
PDC Prolog Toolbox $125 

Shipping & handling extra. 

Visa & MasterCard accepted. 

To order, cal 1800-762*2710 


Prolog Development Cenler/Atlanla 

568 14TI1 Street. N.W 
Allanra, GA 3Q318 
(404*875-1366 
FAX. (404) 872-5243 
BBS {404) 872-535S 
MCI Mail PC C-Atlanta 


Outside USA and Canada, contact 
Prolog Development Center. ApS 

H.J Holst Vej 5 A 
DK-26C5 Breendtry, Denmark 
Telephone: +45 36 72 10 22 
FAX: +45 36 72 02 69 
MCI tAatt PDC Copenhagen 


PDC Prolog is ■ mdn mark or Pro I do Dnslopnitnl Cintir 

Turbo Prolog la > ntglilt'id Trademark or Borland FnlomaHoftaJ, Inc 


PROLOG DEVELOPMENT 
CENTER PRESENTS. . . 


SMASH SEQUEL TO *■ 

TURBO PROLOG! 


C SPECIAL UPGRADE OFFER 

Owners of Turbo Prolog (any version) may « 
upgrade to PDC Prolog for $79 (DOS version) 1 ,, 
or lor $429 (00$ & OS/2 versions) W- 
before July 1,1990. 

Owners of the Turbo Prolog Toolbox may my 
upgrade lo the PDC Prolog Toolbox lor $40. M 


STARRING 

• Over 50 new predicates—database. lile-liandNng and morel »Com maid-line compiler option 
■Support tur network tile-sharing * BGl graphics included * Expanded program control of built-in editor 
■ OS/2 version available nnw ■ Upgraded toolbox with new predicates also available 
■ Free technical support, including BBS 


158 BYTE* MAY 1990 


Circle 201 on Reader Service Card (DEALERS: 202) 











































Announcing the fastest new 
$99 way to deal with notes, 
ideas, lists, plans, projects ... 





Because INFO SELECT is memory 
resident (if you choose) you 
can quickly jump in from other 
programs. 

Award winning 
TORNADO 

INFO SELECT is based 
on the pioneering 
TORNADO™ software PC 
World called "Excellent, 
Excellent, Excellent, Excellent" and PC 
Magazine awarded Editor’s Choice - twice. 

Best of all, INFO SELECT is easy to 
learn. You’ll know the basics in 15 minutes. 

INFO SELECT has an introductory 
price of just $99.95! You can even try it 
risk-free with a 30-day money back 
guarantee. But hurry - this is a limited time 
offer. 

Doesn't it make sense to get the 
software package that can open up a whole 
new world of important uses for your 
computer? 

For the name of your nearest dealer or 
to order direct, call today toll-free 

(800)342-5930 and get ready fora 

new dimension of computing. 


Info Select 

tv -rcrfi- 


Micro Logic 

PCS 70 ■ DeplASOI 
100 S&cond 5L * Hackensack, nJ 07602 
Call tall-free: {BOO) 342-5930/ (£01) 342-6518 


Surprisingly, 
there is a whole 
new world of uses 
for your computer! You can use 
your computer to deal with all the 
countless bits of "random” information 
you handle every day: plans, notes, lists, 
actions, contacts* ideas, and much more. 
INFO SELECT™ will not only give you 
instant access to this important information 
it will help you make better decisions and 
see important new relationships. Try 
INFO SELECT risk-free and discover a 
whole new dimension of computing. 


more embarrassing 
pauses or 

scrambling for 
information. 

INFO SELECT also 
includes the world’s first 
"3-D" wordproeessor. You’ll be amazed 
how it works. 

Instead of one window or ten, 
imagine up to 64,000! The uses arc 
endless. If you can "type" it - you can 
"INFO SELECT" it. 

Were y ou bom with a memory 
situated squarely on the rip of your tongue? 
Do you forget things like which day you 
placed an order or important numbers? If 
you are forgetful you need INFO SELECT - 
the software that remembers almost 
everything for you. 


Better than a PIM 

INFO SELECT is 
better than a desktop 
organizer and better than a 
Personal Information 
Manager (PIM). For 
example, Sidekick can’t show 
the multi-views of Agenda, 
Agenda takes weeks to learn 
and can’t add one plus one. Grandview can 
show an outline of the features of Sidekick 
but can't dial a phone number! INFO 
SELECT combines many of the benefits of 
all these types of software and then goes 
even further. It costs less too! 


Photographic memory 

INFO SELECT is like having a 
'photographic memory’ that gives you 
perfect superfast recall of up to 64,000 
items of information. 

INFO SELECT is even better than a 


personal secretary. You can 
ask for information and get the 
answer — faster than a 
secretary could walk into your 
office! 

INFO SELECT is 
versatile. You can: track 


things to do; edit electronic 
mail; and plan a project or 
event - quickly and easily. You 
can even build a sophisticated 
"knowledge" base - or an unstructured data 
base - without programming. 

When Harry calls you on the phone, 
you’ll display the six windows on Harry 
before he fmishes his first sentence! No 


INFO SELECT is cany in use - yet 
powerful 


B ASIC OPERATION: You will see. several windows of different sizes side-by-side on your screen. Info Select windows can hold: notes, plans, lists, facts. letters, contacts, and much mote. You can: open a 
new window, type into it, and shape if, edit an existing window; resize, remove, or print a window; browse through windows with the arrow keys;: search for a group of windows related hy a word or phrase: 
hotkey between INFO SELECT and a wordproeessor or spreadsheet; and much more, EASY POWE RFUL FE ATURES : five ways to see overviews; hypertext; fast sort; line drawing; date tickler; dialer; 
searching by text or dale ranges; add columns of numbers; 3-D wordprocessing; support of some communds of popular word processors; can store data in EMS; template or free-form windows: import and export 
files, screens, and databases; move, join, and duplicate windows; efficient on portables: stand-alone or memory-resident; pull-across menus; and much more. Data is structured in multiple stacks of intelligent text 
windows; uses a unique easy powerful system of parallel next processing and progressive resolution searching withwi keywords, \ferskin available with LAN file locking and sharing- SPECIFIC A llONS : 
in fo bases up to 10 megabytes; text searches up to 700ktysee; up lo 32,000 character; per window; up do 64.000 windows per inlbhase; lakes just 7K in swap mode; for ihe IBM PC7XT/AT/PS2 h™ 1 true compatibles; 
riot copy protected. M A IT. ORDERS : Send name, address, phone number, and payment by check. Visa, or MC to address shown. Please include 53,50 shipping (J 10 oulsidc continental USA). 30 day money 
back guarantee. TORNADO OWNERS : INFO SELECT includes cverylhing in Tornado and much more, Call today for our special limdied time made-up offer. EU ROPEAN CUST O MERS : Contact Ailantex 
UiS-A. (203)655-69HO. TRADEMARKS : Trademark (.owner): Tornado and info Select (Micro Logic). Agenda (Lotus Development), Sidekick (Borland International). Grandview (Symantec), IBM PC. XT. 
AT, PS/2 (IBM). © 1990 Micro Logic Corp. U S A. 





















ACM A offers 11 performance, expansion 
possibilities, better-than-average war¬ 
ranty, and reasonable prices. This is 
an impressive machine," M ..;our 
favorite is the ACMA 386/25 
Business System.” PC 
Magazine 11-28-89 



Urgent News: 

lasVv 



45 Day "Risk Free” Money-Back Guarantee - Two Year System Warranty *- Unlimited Lifetime 
"Toll-Free" Technical Support - Replacement Parts Shipped Air Express FREE! - Fastest 
Delivery In The Industry - Flexibility Makes Ownership Easy - Hearing And Speech Impaired 
TDD Service - Commercial Leasing - On-Site Service A vaitable! 


Get all the hardware you need to 
start computing today! 



Complete 286 Business Package 

Now! $1,265 

FREE Surge Protector and Printer Stand 
ACMA’s 286/1 2 with I reel's 80286/12MHz CPU - New Enhanced 
AT CHIPSel - AMI BIOS - 0 wait slate - page mode interleaving 

- 512K RAM expandable to SMB - 80287 math coprocessor 
support ■ ROM based satup - shadow RAM -1 2MB or 1,44MB 
floppy drive ■ 20MB hard drive - dual hani/ltoppy controller 

- parallel and serial ports - eight expansion slots - 2Q0watt LH_ 
approved power supply enhanced 101 Key keyboard 
monochrome monitor and video card - Panasonic 1180 printer 
(192/38 cps} PC Magazine Editor's Choice Nov. 14,1959 S' 
parallel printer cable ■ ten diskettes - computer paper - User’s 
Guide and "Easyview" sland - Microsoft DCS £ OS/2, Unix, 
Xenix and Novell compatible. Upgrade with video options, larger 
hard drives, tape backups and printers 


286/12 386SX 386/20 386/25 

Now! $745 Only! $995 Now! $1,295 Now! $1,495 


Complete 386SX Package 

Now! $1,799 

FREE Surge Protector and Printer Stand 
ACMA's 386SX with Intel's 80366SX-16MHZ CPU- AMI BIOS - 
Intel ChipSet - 0 wail slate ■ page mode interleaving -1 MB RAM 
- 8Q387SX math coprocessor suppori - eight expansion slots ■ 
200watl UL approved power supply - 4OMB/20ms hard drive - 
1,2MB or 1.44MB floppy drive - parallel arid serial ports - 
enhanced 101 -key keyboard - monochrome monitor with 
tilt/swivel stand and monochrome video card - Panasonic 1191 
printer (240/48 cps} - 6’ parallel printer cable - ten diskettes - 
computer paper • User's Guide and'Easy view* stand - Microsoft 
DOS S OS/2, Unix, Xenix and Novell compatible. Upgrade with 
video options, larger hard drives, tape backups and printers, 


- 45 Day Money-Back Guarantee 1 

- Intel. 80286-12 CPU running at 
6/12MHZ (keyboard switchable) 

- Chips S Technologies "NEAT" 
CMJPSeUnd AMI BIOS 

- 512K RAM, expandable to 8MB on 
system board 

- 0 wait state with page mode 
iniarleaved architecture 

- 304K Shadow RAM w/1MB option 

- Eight expansion sfots 

- 29DW UL, CSA & TUV approved 
power supply (110/820V) 

- Supports EMS/L1M 4.0 

- Supports 80287 math coprocessor 

- 1.2MB or 1.44 MB floppy drive 

- High performance 1:1 interleaved 
dual hard/floppy disk controller 

- Parallel, serial £ gameports 

- Clock calendar w/battery back-up 

- Enhanced 101-key keyboard 

- User's Guide £ "Easyvifiw* stand 

- MS-DOS £ OS/2, Unix, Xenix and 
Novell compatible, 

- Choice of Mini or Slanderd case 
(Vertical case Si 50) 

- 2 year warranty 


- 45 Day Money-Back Guarantee! 

- Intel 0D386SX-t6MHz CPU 

- Intel Chipset and AMI BIOS 

- 1MB 32-bii high-speed RAM 

- 0 wall state with page mode 
interleave architecture 

- Shadow RAM for system £ video 
BIOS relocation 

- Supports EMS/UM4.0 

- Supports 80387SK math 


— Seven expansion skits 

— 200WUL approved power supply 

— ROM-based setup 

— 1.2MB or 1.44MB floppy drive 

— High performance 1.1 interleaved 
dual hard/floppy drive controller 

— Parallel, serial £ game ports 

— Glock/eatendar w/ battery back-up 

— Enhanced 101-key keyboard 

— User's Guide £ ‘Easyvtew' stand 

— MS-DOS £OS/2, Unix, Xenix and 
Novell compatible 

—- Choice of Mini ot Standard case 
(Vertical case Si50) 

— 2 year warranty 


Complete 386/20 Power Package 

Now! $2,650 

FREE Surge Protector and Printer Stand 
ACMA's 388/20 with Intel's 80386/20MHz CPU ■ AMI BIOS ■ 0 
wail state - page mode interleaving - 1 MB RAM expandable la 
16MB - 80387 math coprocessor socket - builFin ROM based 
setup -1.2MB or 1,44MB floppy drive - 65MB (28ms} hard drive 
-1:1 interleaved hard/fioppy controller- parallel, serial and game 
ports - eight expansion slots -200 watt UL approved power 
supply - enhanced 101 -key keyboard -16 bit VGA card - Color 
VGA monitor - Panasonic 1124 printer, 24 pin Near Letter Quality 
(NLQ), PC Magazine Editor's Choice Nov r 14, 1900-6'parallel 
pri nter cable ■ ten diskettes - computer paper - User's Guide and 
"Easyview" stand - Microsoft DOS £ OS/2, Unix. Xenix and 
Novell compatible. Upgrade with video options, larger hard 
drives, tape backups and printers. 


Mono EGA VGA 
$1,229 $1,529 $1,629 
$1,369 $1,669 $1,769 


Video 
Combos 
Ship Freer 


Mono EGA VGA 
GSMB-serns $ 1,695 $ 1,995 $2,095 
tXHWWm $2,995 $2,395 $2,495 


- 45 Day Money-Back Guarantee! 

— Intel 803B6-.20 CPU tunning at 
6/8/16/20MHZ 

- AMI BIOS 

- 1MB 32-fail high-speed: RAM, 
expandable lo 16MB 

— 0 wait state with page mode 
interleaved architecture 

— Shadow RAM lor lightning-fast 
system £ wdeo BIOS relocation. 

- Supports EMS/LIM 4 0 

- Supports 90297,. 80307 and 
Weitek math coprocessors 

— Eight expansion slots otter 
bemendouse growth 

- 20CW UL CSA £ TUV approved 
power supply (110/220V) 

— Built-in ROM based setup 

- 1.2MB or 1.44 MB floppy driva 

- High pertofmericte t:1 interleaved 
dual hard/Jloppy drive cantroltef 

— Parallel, serial £ game ports- 

— Ctack calendar w/battery back-up 

— Enhanced T 01-key keyboard 

— User's Guide £ "EasyvieW' stand 

- MS-DOS £ OS/2. Unix, Xenix and 
Novell compatible 

- Standard case (Vertical case $150} 

— 2 year warranty 

ComrtefTJafJeASwj 



M0fl ° EGA VGA 
65MB/2fim& $1,895 $2,195 $2,295 
'20M&28TC $2,295 $2,595 $2,695 


- 45 Day Money-Back Guarantee! 

- Intef 00386-25 GPU running at 
6/S/16/25MHZ 

- AMI BIOS 

- Cache Upgrades. 32K or 64K 
cache options available 

- 1MB32bil high-speed RAM, 
expandable to 16MB 

- 0 wait state with page mode 
interleaved architecture 
Shadow RAM lor lightning-fast 
system £ video BIOS relocation 

- Supports EMS/UM 4.0 

- Supports 00207,06307 and 
Weitek imaih coprocessors 

- Eight expansaon slots offer 
tremendous growth 

- 200WUU CSA £ TUV approved 
power supply {110/220V) 

- BulfMn ROM based setup 

- 1.2MB or 1.44MB floppy drive 

- High performance 1:1 interleaved 
dual hardffloppy drive controller 

- Parallel, serial £ game ports 

- Clock calendar w.tiattflry back-up 

- Enhanced 101-key keyboard 

- User's Guide £ "Easyview" stand 

- MS-DOS £ OS/2,Unix, Xenix and 
Novefl compatible, 

- Standard case f Vertical case $150) 

- 2 year warranty 


XSSt Mono EGA VGA 
BSWBrttms $2,095 $2,395 $2,495 
1WMB/20ms $2,495 $2,795 $2,095 


NEC 3D Monitor, & ATI Video Card With 
Mouse (PC Mag. Edrtors Choice 8189) $890 
Hyundai Color VGA Monitor £ Acme VGA 
Video Card $450 

Hyuidal EGA Monitor £ Acme EGA Vt)@o 
Card $419 


Only $95 

Now, for a limited lime, 
get PFS: First Choice 
lor $95 when you pur¬ 
chase any Acma com¬ 
puter. You save almost 
40% olf the regular 
retail vakied$l49! 


Open 7 Days A Week! 
800-456-1818 

Hearing & Speech Impaired TOD B0Q-456-8898 

Mon - Fn 7am to 6pm, Sol - Sun 9am :o 3pm PST 


j^COMPUTEflS, INC, Ah 

Acma 


117 Fourier Ave., Fremttel, CA 94539 (415} 623-1212 (415) 623TJ818 Fax 
Ws aocepl Visa. Mastercard (re surcharge], American Bpm, C G D via cemlSed check. quaflied P.Q.'a, money outers, wira venders, and personal cbedis (allow 7 days to ctoar]. Cash, check or wire Iranstar prapeymsnts gat 1% discount Add 3% lor shippng and (landing ($3 
irn.f, of 4% br sOcorO dty air Oh systems. In Catinmia add 7 % salts tax. Call ter shipping rads for UMLary addressed (APOlFPO). or if oufcide (he oortlinental United States 45 day money hack guarantee does not incite monitors, accessories, rclixn stepping gnl tending. 
Software, accessories, printers, monitors and shipping te* net refundable, Repfecemem pads are cross-shipped via 2nd day air al Aqua's sipensH wrih an append JWA. Customers assume all raspansibbli&s and cose for ratoming defective parts to Acma. We are not responsbte 
lor errors in typography & photegrjffhy. and reserve the right id sutxstHute equivalent, or belter, pads. Prices and specifications are subject to change wihoul notice, and oil brand names are registared trademarks of ther respective oewnpanisi ‘Two year syslam wairanty -1 E t year 
parts and labor, 2nd year labor Products net made by Acma are centered by lhe manufactured warranty ■Commercial teasing s ter ■qualified businesses- only, and Ihe amoutt listed is based on a 3S month, jeonp down, 10% purchase cptiw tease on hast oonfiguralkwe. “ Fr» 
stepping Ot VicteD Comtrn is by DPS ground , and covers irw monitor and wtlao card when purchased separately tram any other products. n „ „ 

Circle Won Reader Service Card 























System Review 



I 


Four 386SXes to Go, 
Hold the AC 



Clockwise from top: The Tandon LT/386 * Toshiba T3I00SX, Zenith Supers Port SX, 
and Dell 3J6LT. 


These 386SX laptops 
provide 386 power 
without the cord 


David Claiborne 


I t’s no longer sufficient for a laptop to 
be small and lightweight and operate 
on batteries for several hours. As lap- 
tops have become more sophisticated, so 
have their users, who increasingly expect 
support for VGA displays and the pro¬ 
cessing power to accommodate power- 
hungry 386-based desktop applications. 
The problem is that, traditionally, these 
features have been mutually exclusive. 
To attain small size and weight and also 
achieve long battery life, processing 
speed and crisp displays have often been 
compromised. 

The introduction of a new class of bat¬ 
tery-powered 386SX laptop computers 
has changed all that* These computers 
take advantage of the 386SX CPU’s 
lower power requirements to provide 386 
processing power without being tethered 
to an AC power cord. The newest 386SX 
laptops all feature VGA graphics with a 
good aspect ratio, a minimum of 1 mega¬ 
byte of memory, and a 20- or 40-MB 
hard disk drive in a 15-pound clamshell 
package that runs for 1 Vi to 3 hours on a 
single battery charge. 

I recently tested four of these ma¬ 
chines: the Dell 316LT, Tandon LT/386, 
Toshiba T3100SX, and Zenith Super- 
sPort SX* The BYTE Lab benchmarks 
revealed some performance differences, 
but all these machines performed well, 
and all were significantly faster than 
comparable 286 laptops. They were also 
compatible with a variety of application 
programs, including Microsoft Word 


5.0, Lotus 1-2-3 release 3*0, and Bor¬ 
land’s Paradox 386. There were, how¬ 
ever, some definite performance differ¬ 
ences and cost/performance trade-offs. 

Dell 3I6LT 

The 316LT is Dell Computer’s first lap¬ 
top, and if s impressive. The base system 
includes 1 MB of RAM, a 3 Vi-inch 1,44- 
MB floppy disk drive, and a 20-MB 27- 
mill isecond hard disk drive for $3499. 
The 40-MB 25-ms hard disk drive in my 
review machine boosted the price by 


$300. Both hard disk drives are Conner 
Peripherals devices with an integrated 
device electronics (IDE) controller. 

The 316LT sports attractive styling- 
something thafs often absent in other 
machines. You’ll find the on/off switch, 
reset button, and AC power jack on the 
left side of the unit, just under the key¬ 
board, The battery pack slides in from 
the left side, just to the rear of the switch¬ 
es, and the floppy disk drive sits opposite 
the battery pack. 

continued 


MAY 1990 * B Y T E 161 










REVIEW 

FOUR 386SXES TO GO, HOLD THE AC 


Dell 316LT 


Tandon LT/386 


Toshiba T3100SX 


Com pany DeJ I C om pute r Corp. 

9505 Arboretum Blvd. 
Austin. TX 78759 
(512) 338-4400 


Tandon Computer Corp, 
609 Science Dr. 
Moorpark, CA 93021 
(805) 529-8227 


Components Processor: 16-MHz 386SX 

Memory: 1 MS of RAM, expandable 
to 8 MB 

Mass storage: Internal 3Vs inch L44- 
MB floppy diskdrive; 40-MR 25-ms 
hard disk drive 

Display: 6- by 8-inch, 640- by 480-pixei 
VGA backlit LCD 
Keyboard: 83-key modified IBM 
Enhanced layout 

I/O interfaces: Serial, parallel, external 
analog VGA monitor, and keyboard 
ports; 8-bit half-card slot 
Battery life (observed): 1 V 2 hours 
Recharge time: 2 hours 


Processor: 16-MHz 386SX 
Memory: 1 MB of RAM. expandable 
to 5 MB 

Mass storage: Internal 3Y:Hnch 1.44- 
MB floppy disk drive; 40-MB 25-ms 
hard disk drive 

Display: 6Vz- by 8V?-inch, 640- by 480- 
pixel VGA backlit LCD 
Keyboard: 82-key modified IBM 
Enhanced layout 

I/O interfaces: Serial, parallel, and 
external analog VGA monitor, floppy 
disk drive, keyboard, and numeric 
keypad ports 

Battery life (observed): 3 hours 
Recharge time: 14 hours 


Si 2 e 3% x j \2 7 Aq x 14% 0 inches: 

15 VI pounds 


3% x 12% by 13% inches; 
14% pounds 


Price Base system: $3499 

As reviewed: $3799 


$4429 


Toshiba America Information Systems. 
Inc. 

Computer Systems Division 
9740 Irvine Blvd. 

Irvine, CA 92718 
(714) 583-3000 

Processor: 16-MHz 386SX 
Memory: 1 MB of RAM, expandable 
to 13 M B 

Mass storage: Internal SVa-inch 1.44- 
MB floppy disk drive; 40-MB 25-ms 
hard disk drive 

Display: 6- by 8-inch, 640- by 480-pixel 
VGA gas-plasma 
Keyboard: 86-key modified IBM 
Enhanced layout 

I/O interfaces: Serial (two), parallel, 
external analog VGA monitor, and 
numeric keypad ports; modem slot; 
proprietary expansion slot 
Battery life (observed): 3 hours 
(two batteries) 

Recharge time (hours): 3 hours 
(1V? hours per battery) 

3Yi 0 x 12% x 14% inches; 
i4 9 /iq pounds 

$5999 


Inquiry 867, 


Inquiry 868, 


Inquiry 869. 


The external connections are at the 
rear, hidden behind a plastic panel that 
slides away to reveal connectors for a 
parallel port, a serial port, an analog 
VGA monitor, and an external keyboard. 
Also present are a half-length 8-bit ex¬ 
pansion card slot and two external con¬ 
nectors for unannounced options. 

The 83-key keyboard offers an ar¬ 
rangement that’s similar to the IBM En¬ 
hanced layout, except that the Control 
and Alt keys only appear on the left side 
of the keyboard. Laptop users should ex¬ 
perience no problems switching between 
the 316LT and their desktop computer. 

The display is a backlit LCD that uses 
black characters on a white screen and 
measures 6 by 8 inches. A Chips & Tech¬ 
nologies video BIOS provides full VGA 
capability. 

Getting inside the 316LT is a simple 
matter of removing nine screws on the 
bottom of the case. The interior reveals 
three unique features. One is the half- 
length expansion card slot. Another is a 
set of eight single in-line memory mod¬ 
ule sockets that you can fill with I-MB 
SIMMs for a total of 8 MB of memory. 
The third feature of note is the nickei- 
cadmium battery, which is the smallest 


and lightest used by the machines re¬ 
viewed: It weighs just 1% pounds and 
measures 6 by 3% by 1 % inches. (The To¬ 
shiba battery is actually lighter at 1 % 
pounds, but you need two of them,) It had 
a relatively short operating period of 90 
minutes or less during testing. Most peo¬ 
ple will want a second battery. An inter¬ 
nal backup battery powers the computer 
for up to 2 minutes, so you can swap in a 
freshly charged main battery without 
losing data. 

You access Dell's ROM-based power 
management system by pressing the 
Ctrl/A It/Insert keys. Options include 
shutting down the display and the hard 
disk drive during periods of extended in¬ 
activity, and disabling devices that you 
are not using, such as the serial and par¬ 
allel ports, or a math coprocessor, if in¬ 
stalled. Changes don't take effect until 
you reboot the computer. 

The 316LT’s bundled software con¬ 
sists of a tutorial and a few utilities— 
DOS isn’t included. The utilities disk 
contains an extensive diagnostic pro¬ 
gram, an EMS 4.0-compatible expanded 
memory manager, and four utilities that 
adjust the display. 

Since you can’t take a Dell machine to 


a dealer (the company sells exclusively 
through mail order), Dell takes extra 
pains to make sure its documentation 
will help its customers install upgrades 
and fix problems. The company provides 
complete and explicit instructions for 
taking the 316LT apart, adding memory 
SIMMs, adding an expansion board, and 
even swapping out the hard disk drive. 
But the manual is in a three-ring, slip- 
cased binder that's almost as large as the 
computer itself. Given that the 316LT is a 
portable computer, the manual should be 
portable, too. 

Tandon LT/386 

The Tandon LT/386 is the least attractive 
of the four units evaluated. The $4429 
base machine includes 1 MB of RAM, a 
3 %-inch 1.44-M B floppy disk drive, and 
a 40-MB hard disk drive. 

The unit's on/off switch is a standard 
rocker switch. Three external connectors 
(serial, parallel, and floppy disk drive 
port) are mounted on an exposed strip 
that’s subject to damage during transit. 

The 82-key keyboard layout is easy to 
use. It has Control and Alt keys on both 
sides of the keyboard and an Fn key at the 
lower left corner that invokes the Home, 
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REVIEW 

FOUR 386SXES TO GO. HOLD THE AC 


Zenith SupersPort SX 


Zenith Data Systems 
1000 Milwaukee Ave. 
Glenview, IL 60025 
(800) 553 0331 


Processor: 16-MHz 386SX 

Memory: 1 MB of RAM, expandable to 8 MB 

Mass storage: Internal 3VE-inch 1,44 MB 

floppy disk drive; 40-MB 25 ms hard disk 

drive 

Display: 6- by 8inch, 640- by 480-pixel VGA 
fluorescent backlit LCD 
Keyboard: 79-key modified IBM 
Enhanced layout 

I/O interfaces: Serial, parallel, external 
analog VGA monitor, expansion chassis, and 
disk drive ports; modem slot 
Battery life (observed): 3 hours 
Recharge time: 3 hours 


3% X 1214 X 15^4 inches; 
16 7 /io pounds (with battery) 

$5999 


Inquiry 870, 


PageDown, PageUp, and End functions. 
The 12 standard function keys are only 
half as high as the other keys, but l didn’t 
find this to be a problem. 

The Tandon display is the largest of the 
four, measuring 6*4 by 8 l h inches. The 
display, however, was one of the unit’s 
weakest points. The hinge mechanism 
that lets you set the display to the opti¬ 
mum angle for the ambient Sight didn’t 
work. Tandon says that this is not a prob¬ 
lem with currently shipping machines. 
The screen is noticeably slower than the 
other LCDs; when I rapidly moved a 
mouse in Microsoft Word 5.0, the arrow 
indicator disappeared from the screen. 
But one nice feature of the display is the 
ability to toggle between black on white, 
white on black, and an external monitor. 

Although Tandon, Dell, and Zenith 
all use the Conner Peripherals 40-MB 
hard disk drive, only Tandon optimized 
its BIOS to work with it. The resulting 
improvement in the drive's transfer rate 
didn’t show up on BYTE’s low-level disk 
benchmarks. But the LT/386 achieved 
impressive scores in disk-intensive appli¬ 
cation tests such as the dBASE 111 tests. 
In fact, the enhanced performance of the 
hard disk drive gave the Tandon the high¬ 


est application index of the group. 

Unlike Dell, Tandon doesn’t want the 
user to open its computer. A proprietary 
slot is accessible by simply removing an 
external panel and sliding in a card. Tan¬ 
don is developing a modem card and a 
card to link an expansion chassis to the 
LT/386. Neither was available at press 
time. 

The Tandon system board accepts an 
80387SX math coprocessor and an addi¬ 
tional 4 MB of memory on two special 
memory cards. The instructions for add¬ 
ing a math coprocessor or extra memory 
are simple: “Contact your Tandon dealer 
for assistance.” Despite this lack of di¬ 
rection, it is easy to open the unit and lo¬ 
cate the empty socket for the copro¬ 
cessor. But there’s no mention of how to 
install the memory cards, Tandon says 
that it will include instructions in future 
revisions of the user’s manual. 

The Tandon battery is another weak 
link and demonstrates less engineering 
development than other laptop batteries. 
The nickel-cadmium battery floats 
loosely inside its storage cavity and rat¬ 
tles around when you move the com¬ 
puter. Tandon rates battery life at 3 
hours, assuming no accessories and a 10 
percent disk duty cycle. To conserve 
power* you can set the display and disk 
drive to turn off after a user-selectable 
time-out period ranging from a few sec¬ 
onds to 15 minutes. As with the Dell 
316LT, the power management functions 
are in ROM. You access them by pressing 
Ctrl/Alt/Esc, The machine reboots itself 
upon exiting the setup program. 

Like the other units, the LT/386 uses 
an external AC transformer, about the 
size of a small brick, to provide AC 
power and to recharge the battery. But 
where the other units recharge the bat¬ 
tery pack in 2 to 3 hours, the LT/386 
takes up to 14 hours. The time is even 
longer if you’re using the computer dur¬ 
ing the recharge period. 

The LT/386 comes with Tandon’s ver¬ 
sion of MS-DOS 3.3. The standard soft¬ 
ware includes the Microsoft expanded- 
memory device driver for 386-equipped 
computers. There are no diagnostics or 
tutorial programs. 

Documentation consists of a thin, 
wire-bound manual that covers both the 
LT/386 and the LT/286, and a DOS man¬ 
ual. The manual provides information on 
setting up the computer, a short overview 
of the DOS command structure, and a 
cursory guide to installing options. 

Toshiba T3100SX 

Toshiba’s 386SX laptop breaks ground 
in several areas, maintaining Toshiba’s 


position as a major innovator in the lap¬ 
top field. The machine’s biggest achieve¬ 
ment is the low-power gas-plasm a dis¬ 
play that makes the technology feasible 
in a battery-operated laptop. Even with 
the low-power design, Toshiba had to 
make concessions elsewhere in the ma¬ 
chine to obtain sufficient power for the 
display, but the screen is very sharp. 

The basic configuration includes a 
3‘4-inch 1.44-MB floppy disk drive, a 
40-MB hard disk drive, and 1 MB of 
RAM. But the T3100SX can accept up to 
13 MB of internal memory. The unit also 
includes dual nickel-cadmium batteries 
that power the machine for up to 3 hours 
and let you swap out a depicted battery 
with the power on. 

The on/off switch is located on the 
right side, just behind the floppy disk 
drive. Located on the left side are open¬ 
ings for an optional internal modem, an 
optional numeric keypad, and a reset but¬ 
ton. In the rear of the machine, the re¬ 
maining external ports are tucked behind 
the carrying handle. These include two 
serial ports, a parallel port, and an RGB 
port for an external VGA monitor. The 
parallel port accommodates a printer or 
an external floppy disk drive. Toshiba 
also includes a proprietary 16-bit expan¬ 
sion slot. 

The 86-key IBM Enhanced-style key¬ 
board is well laid out. The Fn key toggles 
the computer speed, displays the battery 
monitor window, and invokes the numer¬ 
ic keypad overlay. 

The gas-plasma screen is impressive. 
It measures 6 by 8 inches. This provides 
an ideal 4-to-3 aspect ratio for VGA. It’s 
sharp enough and fast enough to use as 
your desktop display. The internal cir¬ 
cuitry maps the VGA color palettes into 
16 intensity levels. Using VHCAD, a To¬ 
shiba utility program, you can assign 
VGA colors to specific gray levels. The 
VHCAD program includes 10 preset 
combinations that have the gray scales al¬ 
ready optimized for most applications. 
The screen is the slowest of the displays 
tested, but what it lacks in speed, it more 
than makes up for in clarity. 

Toshiba compromised hard disk drive 
performance to get the power for the 
plasma display. The T3100SX uses a 
specially built hard disk drive with a 
slower than normal rotation speed to save 
power. The slower rotation speed doesn’t 
slow the average access speed—-the drive 
still performs at around 25 ms. But it 
does slow the transfer rate in BYTE’s 
benchmark tests. Inthe 1-MB write/re ad 
tests, the hard disk drive is substantially 
slower than those of the other units. 

continued 
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Tandon LT/386, Zenith SupersPort SX, 
Dell 316LT, Toshiba T3100SX 

APPLICATION-LEVEL PERFORMANCE 


WORD PROCESSING 

Tandon 

Zenith 

Dell 

Toshiba 

DATABASE 

Tandon 

Zenith 

Dell 

Toshiba 

XyWrite 111+ 3.52 

Med./Large Med./Large Med./Large Med/Large 

dBASE 111+ 1.1 





Load (large) 

10 

:13 

:14 

:19 

Copy 

36 

55 

1:03 

1:17 

Word count 

04/28 

04/27 

:04/:27 

04/28 

Index 

06 

06 

06 

29 

Search/replace 

07/:26 

:07/:26 

.071:27 

:07/:28 

List 

1:33 

1:11 

1:09 

1:34 

End of document 

02/: 15 

02/: 15 

02/15 

:02/:18 

Append 

1:23 

2:03 

2:05 

2:38 

Block move 

:16/:16 

14/13 

14/14 

:11/:10 

Delete 

02 

:03 

04 

:05 

Spelling check 

.11/1:24 

:11/1:23 

:11/1:24 

: 1271:28 

Pack 

:55 

1:35 

1 36 

2:09 

Microsoft Word 4.0 







Count 

.04 

05 

05 

:26 

Forward delete 

20 


19 

19 

19 

Sort 

33 

:57 

58 

1:52 

Aldus PageMaker 1.0a 












Load document 


09 


09 

09 

:13 

□ Index: 

2.72 

2.05 

1.94 

1.02 

Change/bold 


32 


33 

:27 

37 






Align right 


24 


24 

26 

28 

SCIENTIFIC/ 





Cut 10 pages 


23 


20 

:30 

:31 

ENGINEERING 

Tandon 

Zenith 

Dell 

Toshiba 

Place graphic 


06 


04 

05 

06 

AutoCAD 2.52 





Print to file 

2 

02 

2 

14 

2:16 

2:43 

Load SoftWest 

2:36 

2.49 

2:42 

2:58 








Regen SoftWest 

2:24 

2:39 

2:31 

2:53 

IS Index: 

2.10 

2.17 

2.09 

1.94 

Load St Pauls 

46 

46 

46 

:51 








Regen StPauls 

41 

41 

42 

44 

SPREADSHEET 

Tandon 

Zenith 

Dell 

Toshiba 

Hide/redraw 

35:21 

36:56 

36:31 

37:15 

Lotus 1-2-3 2.01 







STATA 1.5 





Block copy 


05 


05 

04 

05 

Graphics 

1:16 

1:11 

1:11 

1:11 

Recalc 


02 


02 

:02 

02 

ANOVA 

49 

45 

46 

47 

Load Monte Carlo 


18 


18 

18 

27 

MathCAD 2.0 





Recalc Monte Carlo 


09 


09 

09 

09 

IFS 800 pts 

1:27 

1.27 

1:30 

1:35 

Load rlarge3 


05 


04 

05 

06 

FFT/IFFT 1024 pts. 

1:45 

1:44 

1:48 

1:53 

Recalc rlarge3 


02 


01 

02 

02 






Recalc Goal-seek 


05 


05 

:05 

05 

□ Index: 

0.84 

0.83 

0.83 

0.78 

Microsoft Excel 2.0 












Fill right 


07 


06 

06 

07 

COMPILERS 

Tandon 

Zenith 

Dell 

Toshiba 

Undo fill 

2 

51 

2 

08 

2:06 

2:41 

Microsoft C 5.0 





Recalc 


01 


02 

02 

01 

XLisp compile 

4:38 

4:43 

5:03 

5:41 

Load rlarge3 


31 


25 

29 

35 

Turbo Pascal 4.0 





Recalc rlarge3 


02 


02 

02 

02 

Pascal S compile 

05 

05 

:05 

:07 

□ Index: 

1.96 

2.14 

1.97 

1.91 

□ Index: 

2.17 

2.13 

2.13 

1.62 


All limes are in minutes; seconds Indexes show relative performance, for all indexes, an 8-MHz IBM PC AT»1 


LOW-LEVEL PERFORMANCE 1 


CPU 

Tandon 

Zenith 

Dell 

Toshiba 

DISK I/O 

Tandon 

Zenith 

Dell 

Toshiba 

VIDEO 

Tandon 

Zenith 

Dell 

Toshiba 

Matrix 

666 

661 

7 01 

7 58 

Hard Seek 3 





Text 





String Move 





Outer track 

334 

3.32 

337 

5.08 

ModeO 

5.95 

5 11 

509 

5.64 

Byte-wide 

51 46 

50 79 

5249 

3982 

Inner track 

836 

3.37 

3.39 

5.11 

Mode 1 

5.93 

5 11 

506 

5.64 

Word-wide: 





Half platter 

842 

839 

802 

10.29 

Mode 2 

659 

524 

5.27 

5.59 

Odd-bnd 

4273 

42.13 

46 23 

44 71 

Full platter 

11.79 

10.02 

1098 

10.29 

Mode 3 

6.57 

525 

527 

5.58 

Even-bnd 

25 76 

25 40 

2627 

1994 

Average 

798 

628 

644 

7.69 

Mode 7 

N/A 

N/A 

N/A 

N/A 

Doubleword-wide 




DOS Seek 





Graphics 





Odd-bnd 

27 79 

27 44 

29 77 

29 93 

1 sector 

14 97 

12.71 

1281 

12.26 

CGA 





Even-bnd. 

19 44 

17 24 

21 37 

19.88 

32 sector 

37 66 

23 70 

24 76 

36 96 

Mode 4 

249 

244 

2.60 

2.67 

Sieve 

3332 

32 79 

37 13 

4461 

File I/O* 





Mode 5 

253 

2.41 

2 60 

268 

Sort 

31 86 

31 43 

31 58 

35.85 

Seek 

0 18 

0.07 

0 10 

005 

Mode 6 

2.80 

271 

286 

286 






Read 

0.55 

056 

0.56 

1.44 

EGA: 





□ Index: 

1.90 

1.93 

1.82 

1.88 

Write 

084 

1.00 

092 

1 36 

Mode 13 

4 56 

3.86 

4.06 

4 74 






1-megabyte 





Mode 14 

522 

4 50 

4.67 

5.17 

FLOATING POINT 2 




Write 

3.19 

359 

329 

520 

Mode 15 

N/A 

N/A 

N/A 

N/A 


Tandon 

Zenith 

Dell 

Toshiba 

Read 

3.06 

3 06 

3.08 

7.06 

Mode 16 

5.22 

446 

4.67 

5.17 

Math 

N/A 

N/A 

N/A 

N/A 






VGA: 





Error 





□ Index: 

1.76 

2.12 

2.05 

1.50 

Mode 18 

5.44 

4.69 

4.89 

5.40 

Sine(x) 

N/A 

N/A 

N/A 

N/A 






Mode 19 

2 76 

2.91 

286 

2.91 

Error 










Hercules 

N/A 

N/A 

N/A 

N/A 

e* 

N/A 

N/A 

N/A 

N/A 











Error 










□ Index: 

1.56 

1.81 

1.77 

1.63 


□ Index: N/A N/A N/A N/A 


N/A = Not applicable 

' All limes are m seconds Figures were generated using the 8088/8086 and 386 versions (1 t) of Small-C 

2 The errors for Floating Point indicate the difference between expected and actual values, correct to 10 digits or 
rounded to 2 digits 

3 Times reported by the Hard Seek and DOS Seek are for multiple seek operations (number of seeks performed currently 
set to 100) 

4 Bead and write times for File I/O are m seconds per 64K bytes 

5 For the Livermore Loops and Dhrystone tests only, higher numbers mean taster performance 


CONVENTIONAL BENCHMARKS 

Tandon Zenith Dell Toshiba 

UNPACK 2942 79 2901 44 2991.52 3123.28 
Livermore Loops 5 

(MFLOPS) 0.0069 0 0069 0.0072 0.0068 
Dhrystone (MS C 5.0) 

(Dhry/sec.) 3475 3840 3501 3410 


For a full description of all the benchmarks, see Introducing the New BYTE Benchmarks." June 1988 BYTE 
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REVIEW 



FOUR 386SXES TO GO, 
HOLD THE AC 


Toshiba’s laptop experience is most 
evident in its power management system. 
First there are the dual battery packs. 
When one battery is depleted, the unit 
automatically switches to the second bat¬ 
tery. Built-in charging circuitry indicates 
when a battery is being charged or is 
fully charged. The usual device power 
time-out and deactivation controls are ac¬ 
tivated from a ROM-based setup pro¬ 
gram that implements changes without 
requiring a system reboot. The auto-re¬ 
sume feature lets you turn off the com¬ 
puter while running an application and 
then resume at the same point when you 
turn the machine on again. Each battery 
is good for about 90 minutes, yielding a 
total of 3 hours of running time. Re¬ 
charge time is about 3 hours for both bat¬ 
teries, assuming that the machine is 
turned off. 

Toshiba includes an extensive amount 
of software with the T3100SX. Micro¬ 
soft DOS 4.01 is standard, as are Quar¬ 
terdeck's QEMM, an expanded-memory 
manager for the 386SX, and PC-Kwik 
Power Pak, which includes a disk cache, 
a prim spooler, a RAM disk, and screen 
and keyboard accelerators. Also in¬ 
cluded is an on-line hypertext manual 
that covers both MS-DOS 4.01 and the 
T3100SX itself. 

Written documentation includes a de¬ 
tailed manual that makes use of screen 
images, color photographs, and line 
drawings; two DOS manuals; and two 
small operation guides. 

While Dell and Tandon were still 
planning accessories at press time, To¬ 
shiba supplies a wide range of options for 
the T31Q0SX, including an external bat¬ 
tery charger ($399) that holds up to three 
battery packs, an external keypad ($99), 
an expansion chassis with five IBM 
PC-compatible slots ($999), and an 
Ethernet card ($699). 

Zenith SupersPort SX 

Zenith, a longtime player in the laptop 
field, has also developed a steady stream 
of innovative laptops. The SupersPort 
SX carries on the tradition. The unit bor¬ 
rows a great deal from its predecessors, 
but it improves performance substantial¬ 
ly with the 386SX processor. The base 
configuration and price are the same as 
the Toshiba's. 

The SupersPort SX uses the standard 
Zenith battery pack that attaches to the 
rear of the unit. This gives the Super¬ 
sPort the ability to operate without its 
battery. If you're going to be near a 
power source, you can leave the battery 
pack at home, shedding 5 pounds and 3 

continued 


lOtech includes 
IEEE 488 device 
driver software 
with all of our 
interfaces- So 
you’ll be up and 
running fast 
using our 
familiar and 
powerful 
commands. 

We pio¬ 
neered this 
easy-to-use 
device driver 
technique 
and we continue to 
offer the most features and 
the best performance in the industry. 

We also back all of our IEEE 488 
products with a 30-day money back 
guarantee, two-year warranty, and 
free applications support. So not 
only are lOtech products easy to use, 
they’re easy to own. 

Call us today f3r your free IEEE 
488 Technical Guide: 216-439-4091. 




















































































































<mEm<Erson= 

286 AT COMPUTER 
WITH VGA MONITOR 
AND SOFTWARE 





■ 100% IBM compatible. 

- 80286 microprocessor (operates at 12MHz). 

* One 3^ 1/2" 1,44 MB floppy drive. 

■ One 5-1/4" 1.22 MB floppy drive. 

* 40 MB hard drive (IDE hard disc drive). 

■ 1 MB FIAM an motherboard expandable to 4 MB.| 
■14" VGA .41 dot pitch high resolution color 

monitor. 256 colors, * VGA color card. 

■ Four 16-bit expansion slots open. 

■ Two RS232 serial ports. * AT compatible'. 

■ One parallel pod. ■ One mouse port 

■ One hall height drive exposed. 

* One half height drive cavity enclosed. 

■ 60287 math co processor socket. 

■ AT-style 101 keyboard. * Zero wait slate. 

* 180 wati switch able power supply. 

■ Real time clock/calendar. 

■ One Year Parts Warranty! 

-120 Day On-She Servicing Warranty! 

■ Factory Newt Factory Perfect! 

| Software includes: 

■ MS-DOS 6.31. * Turbo Pascal 5.0. 

■ Borland Ouattro. ■ GW BASIC. 

* PFS Professional Write. 

' J^ ers ?" Meriu/ M an uf act u rer's 

Tutorial Program. 

■ Check Free 


Due to a special 
arrangement, we 
were able to ob¬ 
tain a large inven¬ 
tory of these com¬ 
puters with VGA 
monitors. As a re- 
suit, we can now 
offer them to you 
al HUGE SAV¬ 
INGS! 



Suggested Retail 

$3,350.00 


DAMARK PRICE: 


$ 


1499 39 

Item No. B-2018-139964 
Insured Ship/Hand. - §40.00 

FOR FASTEST 
SERVICE CALL 
TOLL FREE 


1 - 800 - 729-9000 


PAMARK INTERNATIONAL, INC. 

$707 Shingle Creek Parkway, Minneapolis. MN 55430 
Customer Sarvlcra - 612-56S-4940 

| Please rush me: _Emerson Computerts) 

@ $1499.99 each, plus $40,00 s/h each. 
Item No B 201S-1399&4 

MN res. add 6% safes tax. 


□ Check/MO QVISA □ MasterCard □ Discover 
I Card No_ 

I Exp. Date_ £ _pti, u ( ) - 


DELIVERY TO 48 U.S. STATES ONLY 


REVIEW 

FOUR 386SXES TO GO, HOLD THE AC 


inches of depth from the machine's di¬ 
mensions. When connected to the AC 
adapter/charger, the battery recharges in 
3 hours. Extra batteries are $289 each. 

The on/off switch, external keyboard 
socket, and floppy disk drive are located 
on the right side of the unit. The left side 
has an opening for a 1200-bps ($299) or 
2400-bps ($499) internal modem. A slid¬ 
ing plastic panel at the rear of the unit 
protects a serial port, a parallel port, an 
analog VGA monitor port, an expansion 
chassis connector (a three-slot expansion 
box is $499), and an external floppy disk 
drive interface. Only the serial and par¬ 
allel ports are accessible when the bat¬ 
tery pack is attached. 

The 79-key keyboard is the weakest 
part of the SupersPort SX, The key ar¬ 
rangement makes the transition from lap¬ 
top to desktop difficult. The most serious 
offenders are the Escape key, located 
below the FI key rather than in the top 
left corner, the backslash key, located to 
the right of the Enter key, and the Insert 
and Delete keys, located in the top right 
corner. To use Fll and F12, you must 
press Fn/Fl and Fn/F2, respectively. 
The SupersPort 1 s display is a fluorescent 
backlit, VGA-compatible LCD with 640- 
by 480-pixel resolution and a 6- by 8-inch 
screen. 

The SupersPort 1 s display is noticeably 
faster than the Tandon's, but it isn't as 
clear as the Dell's* Like Tandon, Zenith 
doesn't want users opening up its ma¬ 
chine. The company provides access to 
the math coprocessor, ROM BIOS, back¬ 
up battery, and modem via a series of 
hatches and access panels on the bottom 
of the computer. Installing additional 
memory, however, requires removing 
the cover* Here Zenith provides no in¬ 
structions, except to refer you to an "ap¬ 
proved service center.” 

The unit’s 5-pound battery provides 
up to 3 hours of operation, provided you 
use power judiciously. Power manage¬ 
ment on the SupersPort lets you shut 
down various system components when 
they aren't needed* The setup program is 
part of a ROM-resident monitor pro¬ 
gram, invoked by pressing Ctrl/Alt/In- 
sert. The setup program features three 
screens, each containing a different con¬ 
figuration for battery operation, AC op¬ 
eration, and AC operation with an expan¬ 
sion chassis. The setup program can 
disable the modem, change the computer 
operating speed, and set time-out peri¬ 
ods for the display and hard disk drive. 
The system reboots whenever changes 
are made. 

Zenith includes MS-DOS 3.3, The 
ROM-resident monitor program contains 


both setup and diagnostics functions* 
The documentation is sparse. Two DOS 
manuals are complete, but the documen¬ 
tation supplied on the SupersPort itself 
provides details on only the externals of 
the computer. 

The Right Choice 

All four machines present price/perfor- 
mance trade-offs* Choosing the right 
machine depends on your needs. In 
terms of cost, the computers are grouped 
much more tightly than the list prices 
indicate. Dealer discounts usually shave 
20 percent to 30 percent or more off the 
Zenith, Toshiba, and Tandon units. 

Performance-wise, no machine has 
the best of everything. The Dell 3I6LT 
offers the easy memory expansion and a 
crisp paper-white LCD, but its perfor¬ 
mance was middle-of-the-road, and its 
battery life should be longer. The Tan¬ 
don LT7386 took top honors on the appli¬ 
cation index, due in large part to the 
close integration of its hard disk drive, 
but its overall construction leaves much 
to be desired. Also, both Dell and Tan¬ 
don are planning, but didn't yet have, in¬ 
ternal modems available* Toshiba and 
Zenith have modems available for their 
laptops. 

If detailed graphics are a requirement, 
the Toshiba T3100SX eliminates the 
competition with its gas-plasma display* 
The graphics come at the cost of a slower 
disk drive, as well as the slower video 
performance that gave the system the 
lowest application index of the four ma¬ 
chines. But the T31Q0SXhas many inno¬ 
vations, pa rticularly in the area of power 
management, to recommend it as the top 
choice. 

The Zenith SupersPort SX achieved 
the highest marks in terms of raw CPU, 
disk I/O, and video performance. The 
SupersPort suffers, however, from a 
nontraditional keyboard arrangement, 
and, at 16$o pounds with the battery at¬ 
tached, it's almost 2 pounds heavier than 
the Toshiba. 

The Toshiba T3100SX is my choice* 
The display is delightful to work with. If 
you're going to use CAD applications, 
desktop publishing, or anything else that 
requires a crisp display, the Toshiba is 
the top pick. If top screen quality is not a 
hard requirement, I'd choose the Dell 
316LT, It has several unique design fea¬ 
tures, and it provides above-average per¬ 
formance at below-average price. ■ 


David Claiborne is a computer consul¬ 
tant and freelance writer based in High¬ 
land, Maryland, He can be reached on 
BIX c/o “editors , ,J 
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THE DAWN OF 


GRAPHICS 

BOARD 


A NEW GRAPHICS AGE 




Tl 34010 COPROCESSOR 
8514/A COMPATIBLE BOARD 
1024 x 768 with 256 COLORS! 


The Aurora 1024™ brings the graphics 
user into the new age of graphics pro¬ 
cessing. By adding the Aurora 1024 high 
resolution graphics card to your XT or AT, 
you will have unparallei processing 
power with 100% IBM 8514/A coni' 
patibility. The Aurora 1024 is a full- 
featured Tl 34010-based board that runs 
at resolutions up to 1024 x 768 x 256 
colors. 


HIGH SPEED WIDE COMPATIBILITY 


AFFORDABLE PRICE 


The Aurora 1024 is fast! It runs 20-50 
times faster than VGA and 10-50% 
faster than IBM’s 8514/A. But that’s 
not all! With the specially designed 
ADI driver, you will see AutoCAD re¬ 
draw 20 times faster than IBM's 
8514/A and other industry-leading 
boards (as shown below). 



CUtMyst, Aim* tW 


With the Aurora 1024, you also get 
industry-wide software compatibility. 
That's because IBM's new graphic 
standard, the Adapter Interface (Al) 
used for the 8514/A, is included with 
every board. And for AutoCAD users, 
we also include our specially de¬ 
signed ADI driver—as well as the 
hottest performing Windows and 
VENTURA driver available. These in¬ 
terfaces give ready access to a wide 
range of important non-CAD applica¬ 
tion programs, such as Lotus 1 -2-3®, 
WordPerfect®, Quattro®, PS/RIO®, 
PS/TOPAS®, EXCEL®, EnerGraphics’“ 
and Page maker 8 ... plus hundreds 
of other titles. 


The Aurora 1024 sets a new standard 
of value and performance at about 
half the price of most comparable 
high-resolution graphic boards. You 
simply won't find a better price any- 

$995 

ORDER TODAY 

CALL TOLL FREE 
1(800)325-0174 


ENERTRONICS 

Innovator in Graphic Solutions 


lertronics Research, Inc. • #5 Station Plaza •1910 Pine Street • St. Louis, MO 63103 • (314) 421-2771 

Circle 84 on Reader Service Card 































































AGI Computers 

Unbeatable Value and Performance 


>•••• 



j Qrn i f i m mm 


-— 


386-25MHz Desktop 


5 , 2 * 

■frfflKI— 


AST 


3000L 

4MB 


PfCITULim 

2MB 


l MIPS 
List Price 



flTTi J * *i'Li r 4 f I «H-__, 

— .Mitt — 


386-33MHz Desktop 


ML- tfesys 

is 


AGI AST 

3n«OK Premium 

4MH 2MB 

«l MIPS 

Lint Price 


486-25MHz Upright 
11.2* 


my 


3E7W95 

" ts' 


S8995 


AG I AS| 

-WflD 4Hfi/25t 

mn 2MB 

m mips 

1 1 Uirt Price 


Sources * Power Meter MIPs Merskm 1 5. The Database Gump. Inc. 


AGI -- Advanced Group Innovations. 

The name that is synonymous with reliability. 
We have shipped over one half of a million 
computers in a short period of time. Now, wc 
are excited to offer our new line of products 
for the '90s. 

Try our 80486 based newcomer, or our over¬ 
whelmingly popular 80386 systems. The price 
to performance ratio of AGI machines leaves 
others way behind! 

For a single or multi-user system, you have a 
choice of a laptop, a desktop, or even an upright. 



Whichever you choose, 
AGI computer is the name 
you can unequivocally 
count on. Cal! us today. 


For Inform at iitn., (Jail 

( 415 ) 683-2800 

Fax: (415) 683-4735 

4K460 Kato Road. Fremont, CA 94538 


AGL 286/12 
Laptop 


AGI 


Computer, Inc. 



Advanced Group Innovations 


AGI in a iniiJifiniirL tit AGI Ccintfiiucr Inc. AST » ■ ir.iiL-inurk at AST Rinwiirch Inc, AOLfcttv, I jjW 
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System Review 



Power and 
the Single User 


At $18,995, the Opus 8140-PM rower gives software developers and workstation 
users a bargain in high-end performance . 


Opus mingles the worlds 
of RISC and PCs 
with delightful results 


Tom Yager 


ower. The lust for it is pervasive 
not only on Capitol Hill, but on 
the desks of users and developers 
as well* Ever since the introduction of the 
first PC, the word heard most often from 
computer users has been more. 

The truly power-hungry have a friend 
in Opus Systems, which has introduced 
the Personal Mainframes. These ma¬ 
chines consist of a Motorola 88000 RISC 
coprocessor card sitting in the expansion 
slot of a 16-bit IBM AT clone. PMs (eight 
models were available at the time of this 
writing) integrate easily into the PC 
world, with the most unusual construc¬ 
tion Eve ever seen in Unix machines. 

What really surprised me is that these 
are relatively inexpensive machines—the 
portable version is base priced at 
$13,995. [Editor's note: This low-cost 
portable system, the 8110-PM, was eval¬ 
uated in a January Short Take and was 
later obtained for benchmarking . The 
benchmark table on page 171 lists the test 
results for a 20-MHz system with 8 mega¬ 
bytes of memory.] They turned in BYTE 
benchmark figures significantly higher 
than those of systems costing much 
more, delivering what appears to be the 
best performance for the money. 

Unix Veteran 

Opus has been in the Unix business for 
quite a while and has always emphasized 
both performance and ease of integra¬ 
tion. As for the latter, Opus may have the 
market cornered. Everything that it sells 


starts with an Industry Standard Archi¬ 
tecture-bus coprocessor card. These 
cards offer incredible capabilities to 
those who have a spare 16-bit slot in their 
system. CPU, memory, and FPU are all 
on the card, and the host processor (286, 
386, or i486) remains on the mother¬ 
board where it belongs, unaware of the 
coprocessor until it's told of it. 

My review system, the 8140-PM, ar¬ 
rived with a 25-MHz 88000 CPU, in¬ 
struction and data caches, and 16 MB of 
32-bit memory. A 20-MHz 386 acted as 
the I/O server. A 33G-MB ESDI hard 
disk drive and controller, a 150-MB car¬ 
tridge tape drive, and an Artist Til2 
graphics coprocessor card rounded out 


the system* As the review unit included 
nearly all the options offered by Opus, I 
could exploit the system to the fullest. 

The coprocessor card, the hardware 
star of the show, is an engineering mar¬ 
vel. The combination of main board and 
daughtercard can accommodate up to 24 
MB of memory. As shown in the photo 
on page 170, the 88000 RISC processor 
is not one chip, but three in this config¬ 
uration. The 88100 chip is the CPU, con¬ 
taining integer and floating-point circuit¬ 
ry, while a pair of 88200 memory 
management unit chips handles memory 
addressing and the dual caches. Power is 
drawn from the 16-bit connector; it is 

continued 
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REVIEW 

POWER AND THE SINGLE USER 


Personal Mainframe Model 8140-PM 


Company 

Opus Systems 

20863 Stevens Creek Blvd. 

Building 400 
Cupertino, CA 95014 
(400) 446-2110 

Components 

Processors: 25-MHz88000: 20-MHz 386 
Memory: 16 MB for the 08000: 4 MB 
for the 386 

Mass storage: 330-MB ESDI hard disk 

drive, 1.44-MB floppy diskdrive, 150 MB 

cartridge tape drive 

Display: 1280^ by 1024-pixel, 19-inch 

analog color display; intelligent graphics 

coprocessor 

Keyboard: 101-key PC compatible 
I/O interfaces: Two serial ports; one 
parallel port; game port; video port; 
Ethernet port; 12 ISA bus slots 

Price 

Base system: $18,995 
System as reviewed: $25,190 

inquiry 871. 


also through this channel that all data 
flows to and from the I/O processor. 

Getting It off the Ground 

Configuring the PM is easy—you don’t. 
The system arrived fully configured, 
with every option tested and working. 
When a power glitch or similar problem 
caused the system to fail to boot, I called 
Opus’s technical-support department. 
An individual who clearly knew her way 


around the system walked me through re- 
installing and restoring my backup tape 
and helped me determine that the prob¬ 
lem was a transient one. Opus’s technical 
support impressed me greatly. 

There’s more going on than meets the 
eye with Opus’s Unix implementation. 
The heart of the I/O server is Opmon, 
Opus’s DOS-based I/O monitor pro¬ 
gram, which handles the communication 
between the Intel host processor and the 
88000 CPU. It also routes all I/O re¬ 
quests to the appropriate devices. Typing 
unix loads Opmon and instructs the PM 
card to test itself. Opmon then uploads 
the Unix operating-system kernel to the 
board from a DOS file. If the upload is 
successful, Unix takes control. 

Once Unix starts running, the Intel 
processor keeps chugging away, looping 
through the Opmon program and waiting 
for I/O requests from the 88000. A DOS 
file that Opmon reads at start-up main¬ 
tains the machine’s hardware configura¬ 
tion. Changing the Unix configuration 
rarely requires relinking the Unix ker¬ 
nel, because Opus has compiled in sup¬ 
port for all Opmon-supported devices. 

Smooth Operator 

As precarious as it seems, alt these layers 
work together smoothly. Opus loaded the 
8140-PM with a hard disk drive, a tape 
drive, serial and parallel interfaces, a 
mouse, an Ethernet adapter, and a graph¬ 
ics coprocessor. Under a normal load, 
the 386 juggled the I/O requests admira¬ 
bly. But once I ran tests intended to strain 
the I/O subsystem, degradation came 
swiftly and severely. {See ‘The BYTE 
Unix Benchmarks,” March BYTE.) 

The most serious bottleneck resulted 


when the X Window System ran while 
some I/O-intensive task worked in the 
background. When I accessed the floppy 
disk drive or tape drive, response time in 
X Window System fell to a disturbing 
low. The problem was DOS. Its single- 
threaded nature does not suit it to I/O 
serving. It’s a feat that Opus’s engineers 
were able to pull as much performance 
out of DOS as they did. 

The worst problem with I/O was that at 
times the system seemed to freeze com¬ 
pletely. The tape drive is the worst cul¬ 
prit, forcing the rule of thumb that back¬ 
ups and restores be performed while in 
single-user mode. It’s simply impossible 
to get anything else done while the tape is 
spinning, and the floppy disk drive has a 
similar impact on performance. 

There can also be momentary pauses 
in character output when large amounts 
of cached data are written to disk, but 
some simple tuning of the Opus Unix 
kernel keeps this from getting in the way. 
I look forward to Extended Industry 
Standard Architecture- or Micro Chan¬ 
nel architeeture-bus implementations of 
the Opus cards, and perhaps an OS/2 (or 
even Unix) I/O server implementation, 
so multiple I/O channels can be managed 
more effectively. 

The I/O layers are a great conve¬ 
nience, allowing DOS and Unix to share 
devices without hassle. The Unix system 
can use a separate disk partition for its 
data, but it can also build a file system in 
a DOS file, so you can run both DOS and 
Unix on the same disk without reparti- 
tioning. Unix uses the host system’s DOS 
BIOS for all disk accesses, so virtually 
any disk drive controller that works with 
DOS will run with Unix, even if a DOS 
device driver is required. 

Trolling Through Unix 

Opus’s implementation of Unix, referred 
to as Opus 5, is solidly built and per¬ 
forms remarkably well. Those accus¬ 
tomed (as I am) to running Unix on 386 
systems will be pleasantly surprised by 
the quality and speed of Opus 5, I’m 
irked that Opus, like so many other com¬ 
panies > chose to make Unix documenta¬ 
tion an option, but any AT&T or Prentice- 
Hall documentation covering System V 
release 3.1 will suffice. Opus plans to 
have release 3,2 available by the time this 
review appears in print, and work on 
System V release 4 is also under way. 

In addition to the traditional System V 
commands and utilities, Opus provides a 
smattering of BSD Unix enhancements. 
The C shell is there, of course, but the 
real prize is the Berkeley socket library. 
This set of functions handles interpro- 



The Opus 88000 coprocessor card. The three large, brass-centered chips are 
the 88100 CPU and the dual 88200 cache/memory management units. 
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Opus 8140-PM, 8110-PM 

HIGH-LEVEL PERFORMANCE 




Opus 8140 PM 

Opus 8110-PM 

Everex 



Time 

Index 

Time 

Index 

Time 

m 

C Compiler 

2.50 

0 83 

3.33 

0.62 

2.08 

□ 

DC Arithmetic 

0.25 

252 

0.30 

2 10 

0.63 

□ 

Tower of Hanoi 

0.28 

2.00 

0 37 

LSI 

0 56 


(17-disk problem} 

System Loading 1 

1 concurrent background 


process 

2 concurrent background 

1 93 

2.10 

2.33 

1.74 

4.06 

processes 

4 concurrent background 

3.27 

177 

4 17 

1.39 

5.80 

processes 

□ 8 concurred background 

627 

1,53 

807 

1 19 

9.60 

processes 

12 57 

1 38 

16.00 

1.08 

17.30 


LOW-LEVEL PERFORMANCE 


Opus 8140-PM 

Opus 8110-PM 

Everex 


Time 

Index 

Time 

Index 

Time 

□ Dhrystone 2 






(without registers! 
□hryVsec) 

50.335 

3.64 

41,218 

2.98 

13,487 

Arithmetic 






(10,000 iterations} 
Arithmetic overhead 

0 15 

480 

0,20 

3.60 

0 72 

Register 

1,95 

1.50 

2.48 

1.18 

292 

Shod 

2.00 

1.76 

250 

1.41 

3.52 

Integer 

1.95 

1.60 

2 45 

1.27 

3 12 

Long 

1.93 

1.62 

2.48 

1.26 

3.12 

□ Floating Point 

3.83 

3.11 

4.80 

2.48 

11.92 

Double 

3.52 

3.76 

4.47 

2.96 

13.22 

Throughput 






System call overhead 
(5x4000 calls) 

Pipe throughput 

1.98 

0.56 

2.57 

0.43 

1 10 

(read and write 

2048 *512 byte 
blocks} 

1.40 

0.66 

1.80 

0,51 

0.92 

Pipe-based context 
switching 

(2 x 500 switches) 
Process creation 

0.80 

079 

1 02 

0.62 

0.63 

(100 forks) 

Excel throughput 

1 40 

0.88 

1 90 

0.65 

1.23 

(100 execs) 

207 

1 66 

2.67 

1 28 

3.43 


Note: AH resiils are in seconds, unless otherwise specified Indexes show relative performance. For all' indexes, an 
Everex Step 356/33 running Xenix 2 3.1 = 1 

r System loading was performed using Sourne shell scripts and Unix unifies 

* Cumulative index is formed by summing tee indexed performance results for C Computer, DC Arithmetic, Tower of 
Hanoi, System Loading (wilh etghl concurrent background processes), Dhrystone2. and Floating Point Tests, 


cess communications between processes 
not only on the host system, but also 
across network connections. 

Once you start working with the PM, 
you quickly see that it's tuned for soft¬ 
ware development. The socket library 
could have been left out with no impact to 
users, but developers will find it a boon. 
Two other extras are of particular inter¬ 
est to this crowd: The DOS interface li¬ 
brary, and the Diab C compiler. 

The DOS interface library provides 
functions for transferring data to and 
from DOS media, as well as routines that 


manage communications between Unix 
and DOS, Surprisingly, the library also 
includes a facility for executing DOS 
commands while Unix is still running. 
This interface exists on the command 
line, too. When you invoke it, the inter¬ 
face either executes a single DOS com¬ 
mand and returns to Unix, or calls up a 
command shell and executes interac¬ 
tively until you enter exit. 

Op man is large, so any DOS program 
invoked via this method will have to fit 
into 256K bytes or so. If your host system 
has enough memory, it's possible to have 



Everest Step 386/33 6.0 


13.5 


10.8 


EE1 C Compiler 
n DC Arithmetic 

□ Tower ol Hanoi 

□ System Loading 
□□ Dhrystone 2 

I I Floating Point 


a full 640K bytes available through the 
use of IGC's VM/386 multitasking soft¬ 
ware, This works well enough, but most 
of Opus's disk I/O optimizations are lost 
when VM/386 is used. Normally, a DOS 
session suspends Unix, but there is an op¬ 
tion to run DOS commands concurrently 
as well. 

Typically, System V implementations 
use AT&T's Portable C Compiler, While 
it is competent for most applications de¬ 
velopment, it lacks the low-level, CPU- 
specific optimizations that can crank up 
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REVIEW 

POWER AND THE SINGLE USER 


performance-intensive programs to their 
peak. Opus responds to this by including 
an optimized RISC compiler from Diab 
that is a plug-in replacement for AT&T's. 
The difference is staggering: Dhrystone 
2.0 numbers nearly doubled when opti¬ 
mized through the Diab compiler. Is this 
cheating? Hardly. Most compilers, in¬ 
cluding AT&T's, produce code intended 
for traditional complex-instruction-set- 
computer (CISC) CPUs, It’s appropriate 
to have a compiler that is aware of pipe¬ 
lines and other RISC-specific traits. 

Throwing the Workstation Switch 

My review system included a graphics 
coprocessor card from Control Systems, 
To accompany it, Opus offers an X Win¬ 
dow System port from Age, which 
uploads to the graphics card and runs na¬ 
tive on the Texas Instruments 34010 pro¬ 
cessor. The Age software was in prere¬ 
lease when I reviewed it, but it generally 
performed well. The zippy 88000 makes 
short work of the enormous overhead of 
XI1 and OSF/Motif (a prerelease of 
which was also included), even at 1280 
by 1024 pixels in 256 colors. I was able to 
open new windows—even the notoriously 


sluggish xterm—more quickly than 
under any other X11 release 3 implemen¬ 
tation Fve seen. 

The Age XI1 port shows its power in 
drawing graphics, too. The Xtl.3’s 
Achilles' heels, unfilled arcs and wide 
lines, popped onto the screen, and the 
Age port computes and displays full 256- 
color scanned images with rare speed. 

I could have spent hours playing with 
xgif, a public domain image-display 
utility. Its best feature is the ability to ad¬ 
just the size of an image when the win¬ 
dow containing it is resized. This gener¬ 
ally takes some time, but on the Opus 
system, most pictures simply snapped 
back into the resized window as soon as 
its new size was established. 

Trail Blazer 

The Opus PM series is a well-conceived, 
well-executed solution to the lack of af¬ 
fordable high-performance systems. The 
PM's ability to integrate into existing 
DOS-based systems extends the useful 
life of those machines, and Opus's pre¬ 
configured systems are both functional 
and reasonably priced. With growing in¬ 
terest in Unix, systems like these are 


finding their way into places that, until 
recently, would have seemed unfit for 
such complex and capable computers. 
Opus has blazed a trail. 

Opus subscribes to 88/Open, an orga¬ 
nization that certifies that applications 
written to its specifications will run on 
any 88000-based machine. The 88000 is 
gaining ground, backed by an aggressive 
campaign by Motorola, and Opus pro¬ 
vides a path by which even small devel¬ 
opers can cash in on the f uture of RISC. 

The cost of Opus's innovative design is 
I/O performance, but that doesn't dimin¬ 
ish the value of the system . While the I/O 
bottleneck precludes the PM from acting 
as any but an informal file server, it is 
impressive as a stand-alone system. 

For software developers and worksta¬ 
tion users, this system is a bargain and 
must be considered seriously against 
anything the “big boys 1 ' have to offer in 
the same price range. Things may 
change, but for now, the Opus PM is a 
best buy for those who need big-iron 
performance, ■ 


Tom Tager is a technical editor for BYTE. 
He can be reached on BIX as “tyager. ” 
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Prize catch for Windows, OS/2 and DOS developers. 


Bugs take note: MultiScope'“ is the only 
debugger that is CodeViewcompatible and 
provides up to 13 views of programs. 

The only debugger to offer run-time and post¬ 
mortem debugging. The only debugger to 
provide Windows, Presentation Manager and 
character mode user interfaces. 

The only debugger to incorporate 386 virtual 
machine and ICE technologies from Nu-Mega, 
makers ofSoft-ICE ™ a nd MagicC V. ” 

The only debugger "that lets you focus on the 
problem to be solved rather than the tool used 
to solve it.” -lEEESottware 11IB9 

A nd the only debugger to win top Industry 
awards from PC Magazine, Info World and BYTE. 
DOS-SI79; DOS& Windows-$379: 

OS/2—$449. 

For your free trial-version, please call 
800 - 999 - 8846 , (415)323-4286, or FAX 
(415) 323-4186. For European pricing, please 
call++46-13-63189. 
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If you want the ultimate VGA graphics standard, and you’ve resigned yourself to paying a premium of hundreds of 
dollars to get it, you’ll find our newest monitor pleasant viewing indeed. 

The PanaSync C1381 gives you a sharp 1024 x 768 pixels, with 0.28 dot pitch. And virtually infinite color resolution. 

It's compatible with the most popular VGA boards, as well as analog RGB, MCGA, SuperVGA, and—of course—8514/A 
standards* 

It’s comfortable in virtually any IBM'compatible or Mac II environment.** 

And its a masterpiece of ergonomics. With front-mounted controls, tilt/swivel stand, plus a non-glare tinted black- 
matrix screen. 

All this at a suggested retail price comparable to many Peripherals. Computers . Printers, 

of the ordinary' VGA monitors on the market right now. For Copiers, typewriters and Facsimiles 

more information, simply call toll-free 1-800-742-8086. 


PanaPro 1 * Monochrome Desktop Publishing Monitors with Video Adapter 


Panasonic 

Office Automation 



PanaSync"* MuJtiscanning Color Monitors. 




{Mac SE) (Mac n) (IBM XT/AT & PS/2 Model 30) 


* WlA, MCGA and 8514/A are trade¬ 
marks of International Business 
Machines Carp. 

' * IBM XT. AT arid PS/2 air registered 
trademarks of International Business 
Machines Carp. Macintosh is a reg¬ 
istered trademark of Apple Computer 
Inc. An optioned cable is reejuired 
far Macintosh 
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The Psion Mobile Computer 

More than evolution. It's a revolution! 


Designed to go. Anywhere. Any¬ 
time. Psion Mobile Computers are 
light (a mere 4.5 lbs), compact, and 
their slim, clam shell design is such that 
they invite being picked up and carried 
as a book. 

Designed to be used. And used. 
And used. Models in the Psion 
Mobile Computer range have a typical 
battery life of 60 hours of continuous 
use. Couple this with an ergonomic 
design, a professional quality keyboard, 
and a high contrast, high definition 
graphic screen and you have a 
machine that’s a pleasure to use. 
Anytime. All the time. 




Designed to meet standards. And set 
them . Two ranges of Psion Mobile 
Computers are available. One runs 
industry standard PC Software. The other 
sets tomorrow’s standards with a new 
graphics environment, a new built-in 
touch-pad to replace your mouse, voice 
inputs and outputs, and multi-tasking facilities 




Bristling with new technology— The Psion Mobile 
Computers have not been developed by squeezing more from 
conventional hardware. They are the result of new concepts, 
new production techniques and new technologies for memory 
storage, display, and voice processing. And the entire range 
of Mobile Computers use the Microsoft MS-DOS file data 
structures. 


For more information on these and other fine PSION Products, contact: 

XEC Products 


’Psion' and the logo are registered trademarks, and 'Psion Mobile ComputerLand 
'Psion MC* are trademarks of Psion pic 

'Microsoft’ and 'MS-DOS' are registered trademarks of Microsoft Corporation. 


13630 58th Street North, Suite 103 
Clearwater, FL 34620 
Phone: (813) 531-1422 
Fax: (813) 530-5975 
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Hardware Review 



Five new trackballs 
vie for the attention of 
die-hard mousers 


Bradley Dyck KHewer 


A mouse that’s lying still and on its 
back may be one of two things: a 
late rodent or, if it’s connected to 
a computer, a trackball. But despite the 
popular description of a trackball as an 
upside-down mouse, substantial differ¬ 
ences exist in the designs and uses of the 
two pointing devices. 

New trackballs have recently hit the 
market with sleek designs that capitalize 
on those differences, FU evaluate five of 
these mouse alternatives: the CH Prod¬ 
ucts RollerMouse, Kensington Expert 
Mouse, Logitech TrackMan, Micro- 
Speed PC-Trac, and Mouse Systems PC 
Trackball. 

Trackball Basics 

Both mice and trackballs use a ball to 
move a cursor, but you move the entire 
mouse to indirectly move the ball, while 
with the trackball, you move only the 
ball. In theory, trackballs should be 
more comfortable to use because your 
arm doesn’t need to move as you move 
the cursor. In addition, a mouse requires 
a clear area on the desk on which to 
roam; a trackball remains stationary. 
But most trackballs are much larger than 
mice, and the footprint of the larger 
trackballs roughly matches the clear area 
required by a mouse. Also, I slide my 
mouse out of the way when not in use; the 
trackballs’ rubber feet kept them from 
easily sliding out of the operating area. 

AH the reviewed trackballs use opto¬ 
mechanical sensors. That is, the external 


More Than 
Upside-Down Mice 



Five new trackballs (clockwise front lower left}: the Mouse Systems PC Trackball, 
Micro Speed PC-Trac t Logitech TrackMan, CH Products RollerMouse, and 
Kensington Expert Mouse. 


ball rolls against two internal sensing 
rollers: one mounted to sense horizontal 
movement and one mounted for vertical 
movement. The rollers, in turn, connect 
to a slotted or striped wheel, which opens 
or breaks two paths of light between 
LEDs and detectors. The roller mecha¬ 
nism is one of the most important factors 
in overall trackball performance, be¬ 
cause a bad design can lead to rough ac¬ 
tion or slippage between the ball and 
rollers. In the latter case, the cursor’s 
movement may be halting or jumpy. My 
test group showed differences in roller 
size, materials, and placement; thus, some 
trackballs performed better than others 
where these areas were concerned. 

Also important are the number and 
placement of buttons, which let you high¬ 
light text, select a menu item, and per¬ 
form other tasks. In this regard, I noted 
some marked differences between track¬ 
balls and the mouse, and even among the 
individual trackballs. I found click-and- 
drag operations particularly awkward 


with a trackball. I’m obviously not alone 
in this opinion—most of the trackballs 
included some button-locking method. A 
few trackballs have one or two extra but¬ 
tons for activating the lock, a feature I 
prefer. Button placement is important 
and one of the key areas that vendors use 
to distinguish products, but it’s not an 
overriding factor: The trackball I liked 
best overall (the Mouse Systems PC 
Trackball) had the button placement I 
liked leajit. 

Trackball resolution, usually rated in 
dots per inch, expresses the ratio of ball 
size to roller size and the number of slots 
in the wheel, which determines the num¬ 
ber of on/off cycles per inch of move¬ 
ment. The higher the dpi, the less move¬ 
ment that’s required to move the cursor. 
With the exception of the 300-dpi Logi¬ 
tech Track Man, all the trackballs of¬ 
fered about 100 dpi at the detection level. 
However, the 100-dpi trackballs convert 
the signals to 200 dpi for compatibility 
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MORE THAN UPSIDE-DOWN MICE 


RollerMouse 


ExpeM Mouse 


TrackMan 


Company 

CH Products 

970 Park Center Dr 

Vista, CA 92083 
(619)598-2518 

Kensington Microware. Lid. 

251 Park Ave. 8 

New York, NY 10010 
(800) 535-4242 
(212) 475-5200 

Logitech. Inc. 

6505 Kaiser Dr. 

Fremont, CA 94555 
(415) 795-8500 

Footprint 

5x5 inches 

4Vz x 5*4 inches 

5% x 4Vi inches 

Hardware Heeded 

IBM XT. AT, or PS/2; Apple II or 
Macintosh; one diskdrive; serial 
port (9-pin or 25-pin) 

ISM PS/2 or compatible with 
pointing device port; 3V2- or 5V4- 
inch disk drive 

IBM PC, XT, AT, PS/2 (with 
available 9-pin or 25-pin RS-232C 
serial port), or compatible 

Software Needed 

DOS 2.0 or higher 

DOS 3,0 a higher 

DOS 2,1 or higher 

Price 

IBM XT, AT. and PS/2 model: 
$129.95 

Apple II and Macintosh model: 
$119.95 

PC bus model: $149.95 

$169.95 

Serial version: $139 

Bus version: $149 


Inquiry 862. 

Inquiry 863. 

Inquiry 864. 


with standard mouse drivers. 

A trackball's driver software may 
modify the movement signal before it re¬ 
ports the results to the application. These 
modifications are known as sensitivity, 
acceleration, and ballistics. Basically, 
the driver software watches the signals 
coming from the trackball, and as the 
speed of movement increases, the driver 
may exaggerate the effect. This allows 
the cursor to cover large portions of the 
screen in a single, short, high-speed 
burst from your fingers. When you slow 
down, the driver returns to dot-per-pixel 
operation, or it may even drop signals to 
allow more detailed work. 

If you will be using a trackball exten¬ 
sively, look for one that lets you tailor the 
acceleration curves. The process can be 
rather involved, but in the end your daily 
work will be more comfortable. 

Test Track 

Trackball “feel" is difficult to quantify. 
Our physical traits affect our opinions. 
In my case, Fm right-handed and have 
larger-than-average hands, Fm also ac¬ 
customed to the mouse; Fve been using 
one for six years. 

Four of my test trackballs used a serial 
port connection; the Kensington Expert 
Mouse used the PS/2 mouse port. I ran 
most of the serial trackball tests on an 
IBM AT with an Inboard 386, 6.5 mega¬ 
bytes of RAM, and a VGA display adapt¬ 
er. For the Kensington Expert Mouse 
and for the serial AutoCAD tests, I used 


an IBM PS/2 Model 80-111 with 4 MB of 
memory and an 8514/A high-resolution 
graphics coprocessor. The AutoCAD 
tests ran on the 8514/A at 1024- by 768- 
pixel resolution. All other tests ran on the 
VGA display. 

Software tests included AutoCAD re¬ 
lease 10, Lotus 1-2-3 release 2.2, Lotus 
Symphony 1.2, Microsoft Word 5.0, 
OS/2 1.1 Presentation Manager, Micro¬ 
soft Paint, and Microsoft Windows/386. 
I tried Aldus PageMaker 3.0 and Micro¬ 
soft Excel under Windows. The track¬ 
balls passed all tests, with a few prob¬ 
lems that Fve noted in the individual 
reviews below, 

I used Lotus 1-2-3 and Symphony to 
test the mouse shells, programs that 
allow trackballs to operate with eharac- 
ter-mode-based applications that do not 
support mice. With the Windows appli¬ 
cations, I tested general pointing, high¬ 
lighting, and click-and-drag operations. 
The tutorial lessons in AutoCAD helped 
me develop a general feel for the track¬ 
balls. Microsoft Word was useful for 
button combinations, and it gave me a 
chance to try operations Fve been using 
regularly for years. Paint gave me a feel 
for freehand drawing and cursor preci¬ 
sion; the major test here was writing my 
name. 

When I was not satisfied with a track¬ 
ball's performance under a particular 
application, I adjusted the acceleration 
curve until I found the combination that 
felt best. 



* Roller mechanism among the 
smoothest 

* Best button design and placement 

• Independent horizontal and vertical 
sensitivity adjustment 

• Primitive Lotus 1-2-3 shell 

U nder Paint, the RollerMouse created 
somewhat rough characters with a 
slight staircase effect. This was probably 
due to uneven 100- to 200-dpi translation 
rather than to ball slippage, which I did 
not notice. The RollerMouse felt smooth 
and silky and was quieter than the other 
trackballs. The 2^-inch-diameter ball 
was among the largest tested and, as a re¬ 
sult, among the most comfortable to use. 

I preferred the RollerMouse button 
placement and operation (four buttons in 
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PC-Tree 


Micros peed, Inc. 

44000 Old Warm Springs Blvd. 

Fremont, CA 94538 
(415) 490-1403 

3 % x 7 inches 

IBM PC. XT, AT, or PS/2 (with either serial, 
bus, PS/2, or In Port interface) 


DOS 2,0 or higher 

Serial, PS/2, and In Port model: $119 
Bus model: $139 


Inquiry 665. 


all, two on the left and two on the right) 
to those of the other trackballs, with the 
possible exception of the MicroSpeed 
PC-Trac's. The RolIerMouse’s upper 
buttons provide a click-lock, while the 
lower ones act as conventional buttons. 
The left and right button signals can be 
swapped via a switch setting on the bot¬ 
tom of the unit. 

The RollerMouse produced garbage 
on the screen when 1 ran Word 5.0. 
Sometimes, the cursor masked screen 
characters or changed colors. The prob¬ 
lem disappeared when I used the mouse 
driver included with Word 5 .0. 

With the RollerMouse, you can inde¬ 
pendently adjust horizontal and vertical 
sensitivity on a scale from 0 to 100. You 
can change the setting at any time from 
the DOS command line. You can also set 
the acceleration trigger level for double 
speed; however, acceleration is limited 
to normal or double speeds only. 

The mouse shell program (with the 
Lotus 1-2-3 overlay) worked effectively 
with 1-2-3, but it required extensive 
modification to run with Symphony (no 
Symphony overlay was provided). The 
company did a good job documenting the 
menu-file format for those who want to 
make modifications. The 1-2-3 menu is 
one of the more primitive ones I've 
tested, limited to the menu key (/), the 
Edit key (F2), and the Enter, Backspace, 
and Escape keys. The button operation 
changes with the current 1-2-3 mode. 
Moving the bail moves the cursor within 


PC Trackball 


Mouse Systems Corp. 
47505 Seabridge Dr. 
Fremont, CA 94538 
{415)656-1117 


3 7 A x 5Vk inches 

IBM PC. XT, or AT {with available 9-pin or 
25-pin RS-232C serial port)—Mouse Systems 
plans PS/2 mouse connector version; EGA or 
VGA card for Presentation Magician 
(software included with the trackball) 

DOS 2.1 or higher 

$119 


Inquiry 666. 


the spreadsheet or menu. 

The RollerMouse ball is hard to clean. 
Cover screws hide under the adhesive 
rubber feet (the manual suggests clean¬ 
ing the surface of the ball without remov¬ 
ing the cover). 



* Click-locking awkward under Word 

* Metal rollers showed the most slippage 

* Exceptional Lotus 1-2-3 and 
Symphony shells 

* Acceleration adjustable from within an 
application 

T he Expert Mouse sports a two-but¬ 
ton design with a large (2J4-inch) 
ball. You set right- or left-button opera¬ 
tion via switches on the trackball's back 
or through the control-panel software. 


You can plug the cable into either the left 
or the right side to accommodate either 
right- or left-handed users. The standard 
cable stretches a generous 8 feet. 

The Expert Mouse does not have a 
click-lock button as such. However, you 
can set the trackball to activate click-lock 
by chording (pressing the buttons simul¬ 
taneously), or you can even use the right 
or left button as a lock. I found this meth¬ 
od annoying under Word, which uses all 
three of the button combinations. With 
chording set to lock the next button I 
pressed, Word required a double chord 
and then a third button press to activate 
the chord. But the click-lock was conve¬ 
nient with the other software. The Ex¬ 
pert Mouse produced garbage under 
Word in graphics mode. As with the Rol¬ 
lerMouse, using the Microsoft Mouse 
drivers solved the problem. 

The Expert Mouse's trackball slipped 
more than any of the others. The Expert 
Mouse uses metal rollers (rather than 
plastic or rubber), and this may partially 
explain the slippage. Not surprisingly, I 
had trouble with fine control under Paint. 
Windows felt most comfortable at the 
lowest mouse sensitivity setting because 
of the rough handling. 

The Expert Mouse includes pop-up 
control-panel software that lets you set 
button operation and acceleration param¬ 
eters (on a scale of 0 to 9) while you’re in 
an application. You can also adjust the 
acceleration curves with the MSPEED 
program. The curves from acceleration 
levels 1 to 9 can be individually tailored 
(the scaling factors affect the horizontal 
and vertical axes simultaneously). 

The Lotus shells were among my fa¬ 
vorites (they are nearly identical to the 
Mouse Systems menu shells). In 1-2-3 
and Symphony, the trackball moves the 
cursor. The left button calls a mouse 
menu, the right button acts as the Enter 
key, and chording acts as the Escape key. 
The mouse menu has selections for acti¬ 
vating the Lotus menu or choosing com¬ 
mon commands (such as typing in math¬ 
ematical operators and function keys). 

While these multiple keystrokes may 
seem awkward, I found the operation 
natural and flexible. I prefer the consis¬ 
tent button actions over shells that reduce 
the number of keystrokes with constantly 
changing button definitions. I would def¬ 
initely use this shell under Lotus 1-2-3 
and Symphony. In fact, the Kensington 
Expert Mouse's performance with these 
two products helps overcome the limita¬ 
tions of its two-button design. 

Cleaning is easy: The ball simply lifts 
out of the casing. 

continued 


MAY 1990 * BYTE 177 










Circle 272 on Reader Service Card 


REVIEW 

MORE THAN UPSIDE-DOWN MICE 


URX™ 


Fault Tolerant 

Microframe™ 



• “Hot Pluggable” 
Peripherals 

• Zero Down Time 

• Mirrored Hard Disks 

• Up to 128 Ports 

• 2.4 GBytes, 33 MHz 


CALL TOLL FREE; 

1 - 800 - 229-4220 

IkiRD Coast 


TECHNOLOGIES, INC. 


Home Office: 

219 North Milwaukee Street 
Milwaukee, WI 53202 
TEL: (414) 272-4220 
FAX: (414) 272-1338 



• Unique thumb control of ball 

• Excellent engineering—no ball 
skidding 

* Favors right-handed users 

* Lacks fine acceleration-curve control 

T he TrackMan is unique in its use of 
the thumb as the 1%-inch ball's con¬ 
trolling digit (1 controlled the others with 
my index and middle fingers). The in¬ 
dex, middle, and ring fingers rest on the 
TrackMan's three buttons. Although 
Logitech doesn't include a click-lock, it 
was generally easy to hold these buttons 
for click-and-drag operations; still, my 
finger inadvertently released the button 
in some situations. 

The design is decidedly for right- 
handed users, and as of press time, a left- 
handed model was not available. You can 
set the driver for left-handed use, but the 
instructions are fairly complicated, and 
even then, lefties must contend with but¬ 
tons that sit on the left side and away 
from them. I found the thumb-based de¬ 
sign the most difficult to control. After 
about an hour of practice, my accuracy 
improved, but I never did feel comfort¬ 
able with vertical motions. Even with the 
trackball at the lowest sensitivity set¬ 
tings, it was hard to get fine control under 
Paint. Some people might prefer thumb 
control, but I am not one of them. 

I didn't notice any ball skidding, how¬ 
ever. In fact, Logitech's roller-mecha¬ 
nism engineering is excellent. I wish the 
designers had applied it to a more tradi¬ 
tional layout. The rollers are soft rubber, 
and springs push them against the ball. 
The ball pops out easily with a push from 
behind for cleaning. (In terms of desktop 
real estate, the TrackMan requires a 
space approximately 5% by inches, 
making it one of the most compact units 
that I looked at.) 

The TrackMan was the only reviewed 
model that did not follow Microsoft hard¬ 
ware conventions. You need Logitech- 
specific drivers for Windows and OS/2. 


The control panel can pop up within an 
application to set sensitivity (from a scale 
of 0 to 10) and ballistics (off, low, or 
high). However, Logitech doesn't pro¬ 
vide a way to fine-tune or customize ac¬ 
celeration curves. I might have liked the 
TrackMan better if I could have flattened 
the acceleration curves more at the lower 
levels. 

The Symphony shell for the menu pro¬ 
gram is fairly well designed. However, I 
thought the 300-dpi TrackMan was much 
too sensitive for text-based work, even at 
its lowest settings. The product includes 
a Mouse-2-3 shell for Lotus 1-2-3 re¬ 
leases 1.x and 2.x (you must use the 
menu program for 3.0). I liked the shell: 
Common operations such as “sum all 
cells above" and "sum all cells left" are 
just a few keystrokes away, and the 
menus can be customized. But the shell 
remaps the gray plus and gray minus keys 
as right and down arrows to accelerate 
data entry. This does help data entry, but 
it can be annoying for formula entry. 



• Among the best for smooth operation 

• Independent horizontal and vertical 
acceleration adjustment 

• Convenient button placement 

• Simplistic key-mapping software 

T he PC-Trac I reviewed was a prepro¬ 
duction unit, although the circuit 
board appeared to be in final form and 
the documentation was typeset. [Editor’s 
note: BYTE normally restricts reviews to 
production versions of products. We 
made an exception in this case to provide 
a more complete product sampling and 
because our test unit lacked only cosmetic 
refinements.] This is another 2 l /s-tnch 
ball, although the case provides for a 
smaller available surface than with the 
other trackballs of that size. 

The PC-Trac's action ranks at the top, 
along with the RollerMouse, for smooth¬ 
ness. 1 especially liked the way this 
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design fit my hand. Also, the left and 
right buttons are within easy reach from 
any position, and they’re contoured 
around the ball. However, with a foot¬ 
print of almost 4 by 7 inches, the housing 
is large and may be too big for smaller- 
than-average hands. (My wife, who’s 
also a computer user, tried PC-Trac, and 
she thinks that the housing is much too 
large for her hands.) 

The click-lock is the middle of three 
buttons—a convenient position. You can 
also define the third button to act like the 
center button of a three-button mouse. 
The click-lock defaults to the left button, 
but it can be switched with a simple but¬ 
ton-click sequence. The click-and-drag 
works fairly well even without the lock 
feature. 

Fine control under Paint was a bit 
rough, but handling was smooth under 
the other applications. As with the Rol- 
lerMouse, the Paint roughness may be 
due to the 100- to 200-dpi conversion. 
The driver software caused problems 
with the Word graphics screen, but once 
again, the Microsoft drivers solved the 
hang-up. 

The PC-Trac’s KEYMAP is a simple 
program that directly maps trackball 
movement and button clicks to specific 
keystrokes. You can select various map¬ 
pings for several popular applications. 
However, when I loaded Symphony, 
KEYMAP became disabled. 

I did not like the default selections for 
Lotus 1-2-3. The program’s simplicity 
places severe restrictions on its abilities, 
in part because it doesn’t offer the flexi¬ 
bility of pop-up menus or the ability to 
redefine button actions for different ap¬ 
plications. At this point, the software 
makes the PC-Trac much better suited 
for applications already designed for a 
mouse. 

You can tailor the acceleration curve to 
your own tastes. This is the only track¬ 
ball that I tested that had complete and 
independent tailoring for the horizontal 
and vertical axes. The process is rather 
inconvenient, however. The SETBGT 
(set ballistic gain table) program modi¬ 
fies the device driver, so that you have to 
reboot the system to apply the new set¬ 
tings. You can select either your custom 
acceleration table or the default table 
from the DOS command line. You can 
also change the sensitivity from the com¬ 
mand line (using a setting of 0 to 9 that 
selects a scaling factor for the accelera¬ 
tion curve). 

The trackball cover is attached with 
three screws. Removing the cover to 
clean inside is a simple operation. 

continued 


NOW!—Non-DOS Formats for 3 ¥2 and 
5 ¥4 inch disks 


COPIES MOST 

FORMATS 

FLAWLESSLY. 

NEW: The V3000 
now supports non-dos 
formats, i.e., Unix, 
Xenix, NCR, etc., in 
addition to all IBM 
formats. 

Attach a Victory V3000 
Autoloader to your 
IBM/PC or Macintosh, 
enter one or more 
jobs, and walk away! 
The system automat¬ 
ically copies 5Va or 3 Yi 
inch disks—up to 180 


per hour. Switching 
the copy drive takes 
less than a minute. 
Auto-Dup tests the 
quality of each copy, 
sorting the disks into 
one of two output bins. 

Do-It-Yourself 

Servicing. 

The Autoloader’s 
simple component de¬ 
sign and diagnostics for 
checking drive align¬ 
ment and speed allow 
you to maintain the 
system without outside 
service. 

Call (800)421-0103. 

And ask about Victory's 


family of affordable 
Autoloaders that sup¬ 
port Serialization and 
Custom Label Printing. 


W 

»RY V 


VICTORY 
ENTERPRISES 

Technology, Inc 

Victory Plaza 
1011 E. 53V* Street 
Austin, TX 78751-1728 
(512) 450-0801 

Internationally cal BFl: Frankfurt 
(49-6074) 40980, London (44-622) 
882467 Milan (39-2) 33100535, or 
LOADPLAN London (44-1) 2007733 
or Melbourne (61-3) 5254088. 





_ 



People are talking about us. 


_ F77L-EM/32 _ 

Pbrt 4GB mainframe programs to 80386s with this 32-bit DOS-Extender compiler. The 
Winner of PC Magazine's 1988 Technical Excellence Award just got better. New Version 3.0 
and OS include: Editor, Make Utility, Virtual Memory Support, DESQview Support, New 
Documentation and Free Unlimited Runtime Licenses. F77L-EM/32 $895 OS$86 $395 


_ F77L _ 

The compiler of choice among reviewers and 
professionals. Includes a Debugger, Editor, 
Profiler, Linker, Make Utility, Weitek and 386 
Real-Mode Support. Graphics. $595 


Lahey Personal Fortran 77 

New Version 3.0: Full ANSI 77, Debugger, 
Editor, Linker, Library Manager, Microsoft 
and Borland C interfaces, 400 page Manual, 
Unbeatable Price. $99 



Contact us to discuss our products and your needs. (800) 548-4778 
Lahey Computer Systems, Inc. P.O. Box 6091, Incline Village, NV 89450 
Tel: (702) 831-2500 FAX: (702) 831-8123 Tlx: 9102401256 

FORTRAN IS OUR FORTE 
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REVIEW 

MORE THAN UPSIDE-DOWN MICE 


Circle 248 on Reader Service Card (DEALERS: 249) 



• Best overall performance 

• No ball skidding 

• Easily adjusted sensitivity controls 

• Awkward button placement 

T he PC Trackball uses a medium-size 
ball (1%-inch diameter), and only a 
relatively small percentage of the ball is 
exposed. Because its small exposed sur¬ 
face limits stroke size and, hence, move¬ 
ment, I found the default sensitivity set¬ 
ting too low. But I could easily adjust it 
by pressing Alt/Ctrl/left-mouse-button 
followed by a number (from 0 to 9) on the 
keyboard. The small exposed surface 
probably keeps skidding to a minimum (I 
didn't notice any) by directing most pres¬ 
sure downward onto the rollers. 

Of all the trackballs 1 reviewed, the 
PC Trackball gave me the best cursor 
control and smoothest operation overall. 
I was able to produce a smoothly curved 
signature under Paint. I was not happy 
with its button placement and control, 
however. The left and right buttons are 
quite close to the ball. Clicking the cen¬ 
ter button was awkward. Furthermore, 
to use the center button as a click-lock, 
you have to hold the left or right button 
and then click the center button (revers¬ 
ing the order will not work). To release 
the click-lock, you have to click the cen¬ 
ter button again. Sometimes I forgot that 
the lock was on and thought the buttons 
had quit working. The company also of¬ 
fers left-handed drivers to let you swap 
button definitions. 

Initially, T was not pleased with the re¬ 
sponse under AutoCAD. At the highest 
sensitivity level, it took too many strokes 
to move the cursor across the screen. But 
the acceleration curves can be tailored 
with the ULTRARES program. I found 
an acceptable setting by sharply acceler¬ 
ating the slower rates and leveling off ac¬ 
celeration at higher speeds. 


The PC Trackball's menu and control 
software is nearly identical to the Ken¬ 
sington Expert Mouse's. The notable ex¬ 
ception is 1-2-Click, which is a special 
Lotus 1-2-3 shell. 1-2-Click adds drop¬ 
down menus to 1-2-3 (although it does 
not contain all the 2.2 commands). The 
shell adds some useful features to 1-2-3 
and can be disabled or reestablished with 
a click. I prefer the menu shell, but it's 
nice to have two choices, and I'm sure 
others will prefer 1-2-Click. 

Despite the buttons, this was my favor¬ 
ite trackball, I think this comes down to 
the ball design, since I used the track¬ 
balls mostly to move the cursor around 
the screen and only occasionally clicked 
on the buttons. The ball and cursor 
movement was the most comfortable, 
and the acceleration was the best I tested: 
Stepping up from low to high speed was 
smooth. (The cover attaches with four 
screws, so the unit can be easily opened 
for cleaning.) 

Final Tally 

In the end, the Mouse Systems PC Track¬ 
ball gets the highest marks for comfort, 
smooth operation, and cursor control. 
The MicroSpeed PC-Trac ranks a close 
second for comfort, and it may be my 
preference lor CAD, Windows, or other 
applications that already provide support 
for a mouse. 

The CH Products RollerMousc per¬ 
formed well in applications that didn't 
require a lot of detail or pixel-by-pixel 
control, including text-based applica¬ 
tions. Personally, 1 wasn't a fan of the 
Logitech TrackMan’s thumb-control de¬ 
sign, but the 300-dpi unit worked well in 
my high-resolution, 8514/A environ¬ 
ment. 

I found the Kensington Expert Mouse 
to be the most limited of the five units, 
primarily because of its two-button de¬ 
sign and the skidding ball. However, it 
worked fine under Windows, and it was 
especially good in Lotus 1-2-3 and Sym¬ 
phony. 

None of the units in this new round of 
trackballs will lure me away from my 
mouse, which is proof that I’m a die-hard 
mouser. But if you're uncomfortable 
with a mouse, or if you're a beginning 
mouse user, these alternatives are worth 
a try. ■ 

Bradley Dyck Kliewer is the author of 
EGA/VGA: A Programmer's Reference 
Guide (New York: McGraw-Hill, 1988) 
and principal of DK Micro Consultants, 
a microcomputer consulting business in 
Bloomington , Indiana. He can be con¬ 
tacted on BIX as “bkliewer. " 


HOWTO 
AUTOMATE 
A SMALL 
BUSINESS 

by W. Gary Robertson 

Automating a small 
business such as a 
doctor's office, 
accounting or legal 
firm can be challenging. Budgets often are 
limited and technical personnel non-existent. 
Having a reserve of computer hardware ready 
to support new employees is uncommon. 

As these businesses grow, existing systems 
become strained. While larger organizations 
may be well served by a minicomputer, main¬ 
frame, or server-based network, these often are 
beyond the scope of a smaller business. 

System cost, ease of use, training, and 
maintenance are important considerations. 
Multiuser systems, particularly DOS-based 
ones, typically perform best in each of these 
categories. 

Multiuser systems save money by allowing 
one computer to support multiple users through 
terminals attached to the CPU. They also avoid 
the hardware expense and maintenance inher¬ 
ent in server-based LANs. DOS-based multi¬ 
user systems require minimum retraining, and 
allow employees to use familiar applications, 

The automation of Dr. Susan LeGrand’s 
medical practice illustrates how a multiuser 
system can affordably and easily computerize 
a small business. 

When Dr. LeGrand established her practice 
she didn't own a computer. Paperwork quickly 
became impossible to manage, so she pur¬ 
chased an 80386 computer for insurance filing, 
accounting, patient records, and maintaining a 
large hospital census. 

As her practice grew, Dr, LeGrand hired an 
assistant Tor her office manager. Dr. LeGrand 
considered purchasing a second computer and 
a LAN, or purchasing a multiuser operating 
system that would allow an inexpensive termi¬ 
nal to be a second workstation. The multiuser 
system cost $2,054 for the software, extra 
RAM and terminal, compared to $3,326 for 
the computer, interface cards and software for 
the LAN. 

Dr. LeGrand chose The Software Link's 
DOS-compatible multiuser operating system, 
PC-MGS, 

“Conceptually, the multiuser approach 
seemed ideal," Dr. LeGrand commented, "and 
when it was the least expensive, the decision 
was easy" 

The system was installed over a weekend, 
avoiding office hour downtime. "Everything 
looked and worked the same, 7 ' Dr. LeGrand 
said, "And we could continue to use our exist¬ 
ing software and communication program ” 

System administration and maintenance is 
handled remotely by the PC-MOS distributor, 
J.S. Walker & Co. of Charlotte, NC 

41 Having two workstations has really 
improved productivity," Dr LeGrand said. 
"And I can add up to three more workstations 
by simply installing RAM and terminals," 


W Gary Robertson is co-founder of The Software 
Link Inc, 
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PC-MOS 

The Multi-User Solution For The 
Multi-Dimensional Company 



Odds are, you're part of a multi-faceted organization, 
one that's involved in many different projects and 
activities. Every day you juggle dozens of tasks. So 
why are your PCs still doing one thing at a time — 
for one person at a time? 

Today's 286 and 386-based PCs provide the power 
to do much more, PC-MOS is the multi-user, multi¬ 
tasking software that unleashes that power, making 
your PCs as multi-dimensional as your business. 

Minicomputer Power For The Cost Of A PC! 

PC-MOS lets several users simultaneously run dif¬ 
ferent programs on a single, high-performance PC, 
One user can run a spreadsheet, while another uses 
the word processor and several others access a data¬ 
base — all at the same time! So instead of replicating 
expensive PCs, each user has an inexpensive monitor 
or terminal. The benefits are lower cost, more control, 
better security and consistency across applications. 
And at $595 for a 5-user version, you can afford to 
get started today! 

DOS Compatibility, NetWare Connectivity 

PC-MOS lets users run the popular DOS programs 
they use now — even Microsoft® Windows 286. Our 
gateway to NetWare lets you expand your Novell 


GSA Scbedule/GSOQK 89 AGS6448 

PC-MOS is a Irademark of The Sett ware Link. All other products roferarvced e/e irademarks 
of their respective companies. Prices and policies subject to change without notice, 


network inexpensively and easily. And PC-MOS 
requires no expensive wiring, and no network man¬ 
agement headaches. 

Proven Reliable With 100,000+ Users 

Because PC-MOS was the first DOS-compatible 
multi-user operating system, it offers broad compati¬ 
bility and the reliability of time-tested software. More 
than 100,000 satisfied users trust their work to PC- 
MOS each day. Our latest version features an easy- 
to-use install program, lets you re-boot individual 
workstations, and supports high-resolution, bit¬ 
mapped color graphics. 

Call us today. We'll show you how to add multiple 
dimensions to your PC, 


VARS and RESELLERS: 
Ask about our Sales Support Program 


THE SOFTWARE LINK 


3577 Parkway Lane, Norcross, GA 30092 
1-800-451-LINK, (404) 446-5465 
FAX: (404) 263-6474 TELEX: 4996147 SWLINK 


Circle 250 on Reader Service Card (DEALERS; 251) 











Review Update 



New CAD Test 
Shuffles 34010 Pack 



Intelligent 34010-hased graphics hoards: The Artist Graphics Artist TII2 (left) and 
the Renaissance GRX Rendition !L 


Improved tests 

and new drivers revise 

the results of 

our graphics board 

roundup 


Steve Apiki 


L ast November, the BYTE Lab eval¬ 
uated AutoCAD and PageMaker 
performance of 34010-based intel¬ 
ligent graphics boards (“The Brains Be¬ 
hind the Graphics,” November 1989 
BYTE). Since then, we've improved our 
AutoCAD benchmarks and received new 
driver releases, so it's time to take a sec¬ 
ond look at the CAD results of these 
boards. 

Three major changes have occurred 
since November. First, some of the 
manufacturers have released newer Au¬ 
todesk Interface drivers, which allows us 
to test the boards more consistently. Our 
November tests used either ADI 3.1 or 
ADI 4.0 drivers, depending on availabil¬ 
ity, Our current tests use only ADI 4,0 
drivers. 

Second, we modified our test file. Our 
original drawing test had AutoCAD's 
OSNAP (object snap) feature turned on. 
Although this is not atypical, it added a 
large constant factor to each result and 
magnified the differences between ADI 
driver versions. Our new test drawing 
consists of last November's small Auto¬ 
CAD drawing with the OSNAP param¬ 
eter removed. 

Finally, we relaxed the 512K-byte 
limitation on display-list memory size to 
simulate a more realistic high-end CAD 
environment. We tested each of the 


boards with as much on-board memory 
as possible and provided 4 megabytes of 
expanded memory for additional display- 
list storage. 

The figure shows the results of these 
new AutoCAD release 10 tests. As in No¬ 
vember, we split the times between 
boards with 1280- by 1024-pixel (high) 
and 1024- by 768-pixel (medium) resolu¬ 
tions. We tested all the boards in 256- 
color configurations with a Nanao 
FlexScan Model 9500 monitor, (Last 
November's top-performing high-resolu¬ 
tion board, Number Nine's Pepper 
Pro 1280, was unavailable for this re¬ 
view. Instead, we've included Number 
Nine's Pepper Pro 1024 in the medium- 
resolution group.) 

Among the high-resolution boards that 
we tested, the Artist Graphics (formerly 
Control Systems) Artist Til2 was a clear 
standout. The new Til2 GT driver, using 
on-board memory for display-list stor¬ 
age, pushed the Artist TI12 beyond the 


similarly configured Matrox PG-1281 
and IMAgraph TI-1210-8. The Matrox 
board finished ahead of the IMAgraph 
unit, but the timings of all the boards 
were clustered fairly tightly. One oddity 
with the Artist Til2 was that, because of 
the display-list structure, you can't pan 
as tar horizontally as you can on the 
other boards and still remain within the 
display list. 

With its new software, Artist Graph¬ 
ics added more than top performance. 
The Artist Tit2 has the sharpest config¬ 
uration utility of the tested boards, and 
its control-panel interface to the display- 
list features is convenient. (For all the 
graphics boards, installation and use was 
straightforward, although the Pepper 
Prol024’s installation program is some¬ 
what clumsy.) 

The high-resolution boards have simi¬ 
lar prices for similar configurations. All 
three boards generate a superior display 
and run trouble-free, but speed and a 
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AT A GLANCE 


1280- BY 1024-PIXEL RESOLUTION 1024- BY 768-PIXEL RESOLUTION 


Artist Til2 

Artist Graphics 
A Control Systems Company 
2675 Patton RcJ. 

St. Paul, MN 55113 
(612)631-7800 

As reviewed (includes 1.25 MB of video 
RAM, 3 MB of DRAM, and VGA 
module): $6685 

Inquiry 854. 

PG-1281 

Matrox Electronic Systems, Ltd. 

1055 St. Regis 

Dorval, Quebec, Canada H9P 2T4 
(514) 685-2630 

As reviewed (includes 2 MB of Video RAM, 
1.5 MB of DRAM, and Matrox PG-51 - 
ACAD10/052.01 driver): $3945 

Inquiry 856. 

TI-1210-8 

IMAgraph Corp 
11 Elizabeth Dr. 

Chelmsford, MA01824 
(508) 256-4624 

As reviewed (includes 1.25 MB of video 
RAM, 1 MB of DRAM, and IMAzoom 2.00 
driver): $4585 

Inquiry 855. 


Note: Configurations are for 256-color 
operation at the maximum supported 
resolution. 


Advanced Graphics 1024 Board 

Compaq Computer Corp. 

20555 SH 249 
Houston, TX 77070 
(713)370-0670 

As reviewed (includes 1 MB of video RAM 
and 128K bytes of DRAM): $2098 

Inquiry 857. 

Cobra Plus HS 

Vermont Microsystems, Inc. 

11 Tigan St. 

P.O. Box 236 
Winooski, VT 05404 
(802) 655-2860 

As reviewed (includes 768K bytes of video 
RAM and 512K bytes of DRAM): 

$3395 

Inquiry 860. 

Pepper Pro 1024 

Number Nine Computer Corp. 

725 Concord Ave. 

Cambridge, MA02138 
(617) 492-0999 

As reviewed (includes 1 MB of video RAM, 
1 MB of DRAM, and PowerO/ACAD 3.0 
driver): $2940 

Inquiry 858. 

Rendition II 

Renaissance GRX, Inc. 

Cedar Park 
2265 116th Ave. NE 
Bellevue, WA 98004 
(206) 454-8086 

As reviewed (includes 1 MB of video RAM, 
512K bytes of DRAM, and VGA module): 
$2695 

Inquiry 859. 


AUTOCAD 10 RESULTS 

1280x1024 
pixels 

Artist 
TI12 

Matrox 
PG-1281 


IMAgraph 

TI-1210-8 

1024x768 

pixels 

Renaissance 
Rendition II 


Pepper 
Pro 1024 


Compaq 
AG 1024 


Cobra 
Plus HS 


Compaq 
VGA 

0 2 6 8 

Time (seconds) 

CD Redraw ^ Zoom [HI Pan 



Although the Artist Til2 and Rendition 
II proved to be the top performers under 
AutoCAD release 10, the results put all 
these 34010-based boards in a relatively 
tight cluster. Benchmarks on the Compaq 
VGA, included here for comparison, 
illustrate the dramatic performance gain 
that a display-list processor can provide. 


good interface make the Artist TI12 my 
favorite. 

Renaissance GRX’s Rendition II (see 
“Reviewer’s Notebook,” December 
1989 BYTE) outpaced the rest of the me¬ 
dium-resolution pack. Here, too, the dif¬ 
ference between the fastest and the slow¬ 


est boards was not great; all the boards 
finished within a half-second of one 
another. 

With a base price of $2095 (256-color 
version with 384K bytes of DRAM in¬ 
cluded), the Rendition II is the clear me¬ 
dium-resolution pick. All the boards 


turned in excellent performances, but the 
Rendition II offers it all at a very attrac¬ 
tive price. ■ 


Steve Apiki is a testing editor for the 
BYTE Lab. You can contact him on BIX 
as “apiki. ” 
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Get One Of These Blockbuster Movie 
Hits FREE When Thu Buy A Video Seven 
VGA Graphics Card. 


What a great way to introduce you to three 
of the very best VGA cards: The VEGA 
VGA for personal and business applica¬ 
tions; the VGA 1024i for advanced business 
applications; and the V-RAM VGA for 
CAD/CAM and graphics applications. All 
three give you razor sharp resolution and 


guaranteed software 
compatibility, plus Video 
Seven’s 7-year warranty 
and exclusive support pack¬ 
age. Buy any of them between March 1st 
and May 15th and we’ll send you one of 
these all-time favorite movie videos, free. 


( 1990 Headland Technology, Inc. Video Seven is a trademark of Headland 
Technology, Inc, 










Send me my free movie video* Here's my receipt and corrv 
pleted registration card from my new VEGA VGA, VGA 
10241 or V-RAM VGA card. Please send me: 

TITLE_ 


HERE'S A 

HUBUHID 

DEAFROM 
VBEOSEVBL 


Address (no RO. boxes, please). 


Citv 

State 

Zip 

Dealer name and address 


City 

State 

Zip 


Date of purchase_ b-5/90 


Just fill out the coupon and send it along 
with your receipt and the completed 
product registration card to: Seven Videos 
From Video Seven, RO. Box 24527, San 
Francisco, CA 94124. For information: 
Inside CA 800-962-5700; outside CA 
800-238-0101; Canada 800-548-0624. 


All coupons must 
1990. Allow 4 to 6 
March 1 and May 15,1990. 


be received by May 31,1990* Offer expires June 1, 
weeks for delivery. Product must be purchased between 


VIDEO SEVEN 


Best of Seven 


A Headland Technology Inc. brand 




































For every PC that has dreamed of 
becoming a CAD workstation. 




Call for 

your FREE 

HPMElOd 

videotape. 

1-800-526- 

1036. 


A workstation CAD package can 
give you all the functionality you 
need. But you work on a PC. And 
you’re concerned that it’s putting 
limitations on your designs. 

Hewlett-Packard has a better way 


HP ME lOd. A mechanical design 
and drafting system that brings 
workstation performance to 
your PC. 

Our videotape will show you that it 
only takes a few steps to complete 
complex, precise designs. This 
added efficiency can be yours with 
a minimum of training. No matter 
what system you’re using today 

HPfc MElOd works with ME30 
and other industry solutions on 
IBM, Compaq, and HP Vectra PCs. 
It can easily accept existing files 
and designs can be output to 


other CAD/CAM applications. 

With HP’s MElOd you'll get the 
complete PC CAD solution. And 
all the assurances that come with 
the Hewlett-Packard name. Engi¬ 
neering expertise. Commitment 
to standards. And reliability 

Call 1-800-526-1036. Get the 
video. And get more from your PC. 

There is a better way 

Whn% HEWLETT 
mUHM PACKARD 
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Hardware Review 



Macintosh CAD 
Comes of Age 


Radius’s display-list 
processor helps Macs 
match fast PCs for CAD 


Jon Udell 



B link and you’ve missed it. That’s 
how fast AutoCAD for the Macin¬ 
tosh and the Radius QuickCAD 
Graphics Engine can redraw the BYTE 
Pantheon, our architectural modeling 
test. As a result, Radius’s $1495 NuBus 
board answers CAD users’ pressing need 
for a Macintosh-based display-list pro¬ 
cessor (DLP), 

Ironically, CAD has been the Achil¬ 
les’ heel of the otherwise graphically 
sophisticated Macintosh. A fast 386 PC 
arguably makes a more cost-effective 
CAD workstation than a 68020 or 68030 
Mac. Equip the PC with a 34010-based 
coprocessor, and it can blow the doors 
off any Mac on pan, zoom, and redraw 
operations. Now, there’s an equalizer. 
QuickCAD, with its VL86C010 integer 
RISC chip, manipulates display lists 
(sets of line segments or vectors) and ren¬ 
ders them into the Mac’s frame buffer. 

Currently, QuickCAD works with 
three Macintosh CAD programs: Auto¬ 
desk’s AutoCAD, Versacad’s VersaCAD 
Design, and IGC Technology’s Pegasys. 
QuickCAD’s code runs in the 256K 
bytes of static RAM on the board. The 
display list resides in system RAM, and 
it can overflow to disk, Radius says. 

QuickCAD’s benefits and limitations 
match those of PC-based DLPs. A dis¬ 
play list is a special kind of cache (see 
figure 1), It stores endpoints that define 
the line segments of a CAD image. Ab¬ 
stract shapes rather than screen coor¬ 
dinates represent those points. The pro¬ 
cess of building that virtual display—a 


regen—requires traversal of the CAD 
database and, in the case of three-dimen¬ 
sional CAD programs, a laborious map¬ 
ping that projects a 3-D model onto a 2-D 
display plane. A regen proceeds slowly 
and, because it rewrites the display list, 
gains nothing from a DLP. But once 
you’ve built a display list, the DLP kicks 
in. There is no need to revisit the data¬ 
base or repeat the vector calculations. 
Want to redraw the image? The DLP just 
rattles through the list of cached vectors 
and redisplays them. Pan or zoom? The 
DLP clips or scales the vectors on their 
way to the screen. 

Life’s great until you invalidate the 
cache by zooming beyond the limits of 
the virtual display or rotating a 3-D 
model. Since most popular CAD pro¬ 
grams handle 3-D models, that’s an im¬ 
portant restriction. A DLP won’t enable 
your PC or Mac to spin fully rendered 
teapots, Volkswagens, or Pantheons in 
real time. That can’t happen until the 
CAD programs maintain 3-D display 
lists that FPU-assisted graphics copro¬ 
cessors can manipulate. DLP vendors 


don’t emphasize this restriction, for ob¬ 
vious reasons, and it’s not as well under¬ 
stood as it should be. So caveat emptor: 
A DLP like QuickCAD can come in 
handy, depending on the kind of work 
you do, but it’s not a plug-in 3-D engine. 

Tips and Tricks 

I tested the QuickCAD on a 5-megabyte 
Mac II equipped with two monitors. The 
primary monitor was a 19-inch Radius 
Color Display driven by a DirectColor/ 
24, Radius’ 32-Bit QuickDraw board. 
The second monitor was a standard 13- 
inch Mac II display with an Apple 8-bit 
video board. QuickCAD comes with an 
INIT/cdev, which loads the RISC pro¬ 
cessor’s static RAM with the code that 
traverses a display list, transforms vec¬ 
tors, handles NuBus arbitration, and 
shoves pixels into a frame buffer (or, in 
the case of multiple monitors, several 
frame buffers). The cdev provides two 
controls—a master switch and a Caps 
Lock switch. When you enable the latter, 
you can toggle QuickCAD on and off 

continued 
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REVIEW 

MACINTOSH CAD COMES OF AGE 


QuickCAD Graphics Engine 


Company 

Radius, Inc. 

1710 Fortune Dr. 

San Jose, CA 95131 
(408) 434'1010 

Hardware Needed 

Mac II with a Radius 8-bit color display, 
or an Apple 8-bit Mac II video card and a 
13-inch RGB color monitor 

Software Needed 

Mac CAD applications that support 
QuickC AD 

Price 

$1495 

Inquiry 881 . 


interactively with Caps Lock. It T s a handy 
way to gauge the effect of the board. 

QuickCAD is a superset of Radius’s 
QuickColor accelerator board (for more 
information about the accelerator, see 
the text box ‘The QuickColor Option” 
on page 194 in the December 1989 
BYTE), Because QuickCAD subsumes 
the QuickColor accelerator, there's also 
a QuickColor INIT/cdev, QuickColor's 
INIT works like QuickCAD's, except 
that its job is to replace certain Quick¬ 
Draw bottleneck routines. Applications 
that rely exclusively on QuickDraw 
needn’t know about QuickColor. Its 


benefits—fa at scrolling of deep-color and 
bit-mapped images—come automati¬ 
cally. QuickCAD, by contrast, operates 
outside QuickDraw’s scope. A program 
wanting to export a display list must 
know a DLP is available to handle it. 

As it turned out, a QuickColor board 
already resided in my Mac II, and its IN¬ 
IT/cdev still sat in the System Folder. So 
QuickCAD's installer overwrote it and 
added the QuickCAD INIT/cdev. I re¬ 
booted the Mac, turned QuickCAD on, 
fired up AutoCAD, loaded the Pantheon 
model, and issued a redraw command. 
No dice—it wasn't any faster than a nor¬ 
mal redraw. 

After a phone call to a beta user, I 
tried again without the QuickColor board 
(it fights with QuickCAD and is redun¬ 
dant, anyway). Still no dice. Spelunking 
around, I found that the primary moni¬ 
tor, the Radius Color Display, was set for 
16-bit pixel depth. I dropped back to 8- 
bit pixel depth (as, in fairness, a READ- 
.ME file instructs you to do) and tried 
once more. That did the trick: Redraws, 
pans, and zooms became nearly instan¬ 
taneous (see the photo on page 190), 

Figure 2 tells an interesting story. 
Running BYTE's AutoCAD benchmark, 
an unassisted Mac II can’t hold a candle 
to a VGA-equipped Compaq 386/20. 
When you equip both machines with 
DLPs (I used the 34010-based Advanced 
Graphics 1024 on the Compaq), the Mac 
runs the redraw, pan, and zoom tests 
nearly as fast as the PC. QuickCAD ac¬ 
celerates VersaCAD and Pegasys by a 


comparable factor, according to the ven¬ 
dors of those programs. Note, however, 
that the Compaq retains more than a 
fourfold advantage over the Mac on the 
regen test, with or without a DLP. 

One thing puzzled me. On the PC, 
AutoCAD’s video-configuration menu 
includes an AutoCAD Display Interface 
option that directs the program to use a 
DLP. That option doesn’t appear in the 
Mae version of AutoCAD, and Quick¬ 
CAD didn’t come with any application- 
specific drivers. How did AutoCAD link 
up with the Radius accelerator? The 
answer suprised me: QuickCAD's in¬ 
staller had silently patched AutoCAD’s 
INIT. Radius isn't happy with that 
scheme, according to a product manager 
I spoke with. The other two supported 
programs, VersaCAD Design and Pe¬ 
gasys, will come bundled with Quick¬ 
CAD INITs, and Radius hopes that 
AutoCAD will do the same. 

The personalities of the two Radius 
boards—QuickColor for bit maps and 
QuickCAD for vectors—aren’t really 
complementary. A CAD program that 
does true-color rendering (Intergraph’s 
MicroStation, which doesn’t yet support 
QuickCAD, is one such program) isn't 
bound by bit-transfer rates, as are image- 
processing programs. Sorting polygons 
and computing light intensities take 
much longer than pushing pixels—even 
very deep ones—to the screen, Quick¬ 
CAD does not include QuickColor for 
the sake of CAD programs. It’s there 

continued 


DISPLAY-LIST PROCESSOR : A SHORTCUT IN THE GRAPHICS PIPELINE 


CAD 

Database 



- Display-list processor, using display list 
—^ Display-list processor, first time through to load display list 
No display-list processor assistance 


Figure 1: A display list is a special kind of cache that stores endpoints to define the line segments of a CAD image. 

Once you *ve built a display list, there *s no need to revisit the database or repeat vector calculations. This makes most pans , 
zooms , and redraws almost instantaneous. 


188 BYTE - MAY 1990 


Circle 297 on Reader Service Card 















































The Pocket LAN 
Adapters for 
Token Ring, Ethernet 


and ArcneL 

Innovation comes in all shapes and 
sizes. At Xircom we believe it should fit 
in your pocket. Our Pocket LAN Adapters 
are revolutionary products developed 
for PC users who want the most conve¬ 
nient access to Token Ring, Ethernet or 
Arcnet networks. 

What makes the Pocket LAN Adapters 
revolutionary? They require no internal 
slots, connecting through the parallel 
port of any IBM-compatible PC. All come 
supplied with certified drivers for a 
trouble-tree solution that will have you 
connected in less time than it takes you 
to read this ad! 

The Xircom approach has left the press 
full of praise: “The image of perfection- 
the way computers should be" wrote 
Steve Gibson in info World; “Incredibly 
easy to use...easy to install, easy to 
carry... a very clever device," according 
to Aaron Brenner at LAN Magazine. 

You may think that alt this “perfection’’ 
and convenience comes with a hefty 
price tag. It doesn't-in fact the Xircom 
family of LAN adapters costs about the 
same as the more traditional methods 
which it is quickly rendering obsolete. 

it’s living proof that with innovation on 
your side or in your parallel port, a little 
can take you a very long way. 

Call Xircom today at (818)884-8705. 

Xircom 

LAN solutions for laptops. 

22231 Mulholland Hwy.. Suite 114 
Woodland Hills, CA 913S4 

(818)884-8755 - FAX (818)884-1719 



Arcnet is a registered trademark of Datapoinf Ccrp. 


REVIEW 

MACINTOSH CAD COMES OF AGE 


because extending QuickColor's code, 
essentially an operating system for the 
RISC board that can multitask with the 
Mac operating system, was safer than re¬ 
placing it. 

The net result is that QuickCAD lets 


you do everything that a QuickColor 
board does. I loaded a 24-bit-deep color 
photo into PageMaker and observed no¬ 
ticeably faster scrolling with QuickColor 
enabled* Architects and others who 
create intricate CAD models and glossy 


ACCELERATED AUTOCAD 



□ Mac If, unassisted CH Compaq 386/20 with VGA 

FI Mac II with QuickCAD Q Compaq 386/20 with Advanced Graphics 1024 


Figure 2: BYTE's AutoCAD benchmark tells the story: When both machines are 
unassisted, the Compaq 386 wallops a Mac 11. But the Macintosh/QuickCAD duo 
stands shoulder to shoulder with a Compaq 386/34010 combo in those operations 
that can benefit from a display-list processor . 



When running QuickCAD under AutoCAD , redraws, pans , and zooms on the BYTE 
Pantheon model became nearly instantaneous. 


presentations will find both halves of the 
board useful. Note, however, that you 
have to switch between 8-bit and 16-/24- 
bit color modes. 

It’s conceivable, of course, that you'll 
want fast bit maps and fast CAD at the 
same time. Imagine a compound docu- 
ment that's a mixture of richly formatted 
text and rendered CAD images* Applica¬ 
tions don't do that yet, but they probably 
will, so Radius plans to make QuickCAD 
compatible with at least 16-bit color* 
What if you already own QuickColor but 
now find that you require a CAD acceler¬ 
ator? Radius says that it's considering an 
upgrade for the difference in price be¬ 
tween the two. 

Newton's Apple 

Initially, QuickCAD enjoys only limited 
software support. Will more Macintosh 
CAD vendors embrace the board? Un¬ 
doubtedly, although it'll be harder for 
some than for others. Programs that al¬ 
ready maintain display lists and don't de¬ 
pend heavily on Mac-specific optimiza¬ 
tions will convert easily. (Significantly, 
none of the programs that now support 
QuickCAD grew up on the Mac.) Others 
face a more difficult challenge* Inter¬ 
graph's MicroStation falls into this cate¬ 
gory* It images directly into off-screen 
buffers, which makes the program re¬ 
sponsive but leaves no convenient hook 
for a coprocessor. Intergraph and Radius 
are studying how to proceed* 

The biggest obstacle, of course, is the 
lack of 2-D and 3-D graphics standards. 
Thus far, Apple has protected Mac users 
from the hair-raising incompatibilities 
that plague the PC world. For example, 
Mac programs written for 8-bit color 
generally work transparently with 32-Bit 
QuickDraw. Mac users take this for 
granted, which amazes PC folk. Apple’s 
dictatorship has dearly paid rich divi¬ 
dends, But the Mac hasn't done well in 
the engineering market. Hardware inno¬ 
vators like Radius now hold the key to 
Apple's future there. 

QuickCAD, and products like it, will 
surely help sell Macs as CAD worksta¬ 
tions. That'll mean a certain loss of in- 
nocence, though, as application/driver/ 
board combinations multiply. Apple 
should embrace QuickCAD and, as with 
32-Bit QuickDraw, move quickly to es¬ 
tablish a standard that fosters creative di¬ 
versity among hardware vendors while 
preserving the simplicity that makes the 
Mac great* ■ 


Jon Udell is a BYTE senior technical edi¬ 
tor at large. He can be reached on BIX as 
“judelL " 
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Introducing the Hercules Graphics Station Card. With more features than any card 
in its class. And more power. The company that took the monotony out of monochrome 
now puts more zip into analog monitors. 




Fast Graphic!! 


A whole megabyte of video memory lets the Hercules 
Graphics Station Card offer a full range of modes—from 
VGA up to 1024 x 768 resolution with 256 colors, and plenty 
in between. So it will run all your software—from general business 
to complex design programs. And as your software needs become even 
more sophisticated, you won’t need to shop for a new video card 


In today's competitive business world time is more 
precious then ever. But Windows applications like 
PageMaker, Excel, and Corel Draw can make you wait 
while they work. Not with the Hercules Graphics 
Station Card—it’ll run Windows up to five times faster 
than a regular VGA card At higher resolutions, too. 


The secret is the on-board Tfexas Instruments 34010 
graphics processor. It frees the CPU from the 
drudgery of graphics functions and screen memory 
control so you won’t have to wait for your screen 
to catch up with you. 


From VGA on UP 


Computer images can look realistic when software can access more 
colors. The 16- and 24- bit color 
modes on the Hercules Graphics 
Station Card allow any standard 
analog monitor to display up 
to 16.7 million colors for high 
quality photo-realistic images. 


And best of all, you can have all 
these features for less than you’d 
think. Call us at 800 532-0600, ext 190 (U.S.) or 800 323-0601. ext 191 
(Canada) for the quickest way to your Hercules dealer. 


© tnpyrighi. 1590 Hercules Compuiei lecnnoifDQY. Inc . 921 Parker Sueei. Bferlceley, CA B4710. Hercules and Hercules Graphics Station Card are trademarks 
d ( Hercules Computer Techno logy, lac. All m her pmiiuci names are trademarks of their respective owners. Circle 107 on Reader Service Card 




































Death 

Taxes 

Software Piracy 


I I 


We can save you from one of them. 


S orry. Death we can’t do anything about. As for 
taxes, when you use our product you’ll probably 
wind up paying more. But software piracy: 
there we offer some help. Our family of software 
protection devices (dongles) have improved unit sales 
for over 2,000 companies around the world. 

Our products can be used in the MS-DOS, 

OS/2 and Macintosh environments. 


own programming creativity to build a protection env 
ronment best suited to your product. 


Build Your Own Custom Protection 
Environment 


Use our patented “dual¬ 
locking” ASIC chip as the 
basic building platform. 
Next, add options like: on- 
the-fly read/write memory, 
write-once or multiple-write 
locking codes, and encryp¬ 
tion shells. Then add your 



Users attach the device to their parallel port, an 
programs won’t run without it. Back-up copies, har 
disk and LAN operation are not interfered witl 


Your Intellectual Property Belongs To 
You 


Software Security 

mr 


And if you don’t protect it, who will? Oc 
products offer the most equitable way t 
protect your interests witl 
out sacrificing the rights ( 
your customers. Call u 
today for information an 
demonstration units. 


1011 High Ridge Road - Stamford, CT 06905 
1-800-333-0407 ext. 101 

203-329-8870 Fax 203-329-7428 BBS 203-329-7253 
AppleLink D2379 


Macintosh is a trade mark of Apple Computer Inc 
Activator, Maclivafor arc trade marks of Softwar 
Security, Inc. illustration: detail from 
Michelangelo's Last Judgement 
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Software Review 



Help for the C Sick 



Microsoft BASIC PDS 7.0 adds, among other things t a mouse-driven, character- 
based user interface . 


Microsoft BASIC PDS 
7.0 may be the antidote 
you’re looking for 


Mike Wiggins 


M icrosoft has once again given us 
what seems to be a natural even 
lution from its QuickBASIC en¬ 
vironment, The Microsoft BASIC Pro¬ 
fessional Development System 7.0 is 
packed full of new and enhanced fea¬ 
tures to whet every BASIC program¬ 
mer’s appetite, BASIC PDS 7,0 enhance¬ 
ments include the Microsoft Quick¬ 
BASIC Extended (QBX) environment, 
support for OS/2, EMS 4.0 support, add¬ 
on financial libraries, user interface 
toolboxes with source code, and the new 
Microsoft Professional ISAM {indexed 
sequential-access method) database en¬ 
gine. Compiler junkies will like the im¬ 
proved code generation, which creates 
tighter, faster code. Heck, even C snobs 
will find this package interesting. 

Microsoft has finally listened to pro¬ 
fessional BASIC programmers who’ve 
been demanding professional-quality de¬ 
velopment tools for years. Microsoft en¬ 
dowed PDS with a feature-rich environ¬ 
ment for fast code development without 
loss of program performance. Many of 
the limiting factors typically associated 
with BASIC have been addressed in this 
package. For example, you can now have 
larger code and data sizes, do string 
moves into far memory, and make .EXE 
files as large as 16 megabytes. The new 
language enhancements provide greater 
control over DOS files, static arrays, 
error handling, and the communications 
port. BASIC PDS 7,0 also comes with 
the Microsoft Professional Editor and the 


CodeView window-oriented debugger. 
If you are serious about developing big 
BASIC programs but have been running 
into limitation problems with other com¬ 
pilers, then you should take a look at 
BASIC PDS 7,0, because it can make 
your code jump through hoops. 

The main thrust of the package is to¬ 
ward the business application program¬ 
mer, BASIC has evolved from a begin¬ 
ner’s language into a more structured 
and modular one, making it ideally suit¬ 
ed for group programming projects. 
Companies with programming staffs 
will find BASIC PDS 7.0 well suited for 
many of their programming require¬ 
ments. Although I wouldn’t throw out my 
C compiler just yet, or translate all my C 
code to BASIC, I would seriously con¬ 
sider writing some of my small- to medi¬ 


um-size projects in BASIC using this 
compiler. While BASIC PDS 7,0 has an 
excellent help system, it does not come 
with a tutorial, so the novice and hobby¬ 
ist would be better off sticking with 
QuickBASIC 4,5 for experimentation. 

QBX Environment 

For those not familiar with the Microsoft 
QBX environment, it’s what Microsoft 
calls an “instant development environ¬ 
ment,” which uses a threaded p-code 
technology. The environment offers the 
developer integrated editing and debug¬ 
ging for fast code development. QBX has 
a pull-down menu interface that can be 
controlled via the keyboard or an option¬ 
al mouse. This is a full-screen editor 
with all the editing features needed for 

continued 
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HELP FOR THE C SICK 


BASIC PDS 7.0 VS. QUICKBASIC 4.5 

BASIC PDS 7.0’s I/O performance is improved over previous compilers \ 
particularly with commonly used sequential files. (All times are in seconds.) 

Sequential disk I/O on a 1-MB file 




BASIC PDS 7.0 

QuickBASIC 4,5 

Record length 
(in bytes) 

Write Read 

Write 

Read 

1 

689.26 1084.12 

787.36 

1178.92 

10 

103,47 136.66 

136,21 

169.50 

100 

38.62 3905 

71.40 

71.40 

1000 

34.77 38.50 

70.97 

70.85 

Random disk I/O on a 10K-byte file 



1 

32.84 32.19 

33.94 

33.34 

10 

3,36 3.24 

3.40 

3.41 

100 

0.49 0.39 

0.39 

0.38 

1000 

0,16 0.22 

0.16 

0.17 


fast code production. Once you've com¬ 
pleted your program, you select the Run 
option on the menu to compile it in mem¬ 
ory or into an .EXE disk file. An inte¬ 
grated debugger makes it easy to correct 
any compilation or program errors. The 
environment provides you with greater 
capability for system development. By 
shrinking the environment down with a 
“No Frills” switch, you can create mega- 
programs of up to 16 MB while inside the 
QBX environment. 

Don't let the QBX environment fool 
you. This is a serious compiler, and it can 
easily handle large database applications 
like customer tracking, inventory con¬ 
trol, and publication mail listings. Mi¬ 
crosoft set out to produce an environment 
for serious developers, and it has created 
a monster language to rival even the great 
C serpent for speed and power. 

BASIC PDS 7,0 has a complete on-line 
documentation system managed by the 
Microsoft Advisor help system. This 
context-sensitive help system has hyper¬ 
text links that let you move quickly 
among key concepts. This is truly a com¬ 
plete system, and if you can find it in the 
manuals, you will find it on-line. You 
can even add your own help files to the 
system with the HELPMAKE utility. 

Simply BASIC 

The compiler has been improved in many 
areas: math, I/O, event handling, code 
generation, and optimization. Microsoft 
claims that these enhancements can in¬ 
crease the speed of your programs to up 
to 1900 percent and can decrease code 
size to up to 68 percent over QuickBASIC 


4.5. Although the code I tested did not 
have anything near that kind of improve¬ 
ment, it did run faster, and the .EXE file 
sizes were noticeably smaller. 

The math portions of BASIC have been 
beefed up in a few spots. If the math 
package senses the coprocessor, it will 
use it. But even without the hardware as¬ 
sist, the package is quite capable of han¬ 
dling floating-point math with 64-bit 
precision. All the rudimentary math pro¬ 
grams I threw at it ran very fast. If you 
develop only for machines with math co¬ 
processors, you can compile with the co- 
processor-only option to eliminate the 
emulation package, thus reducing the 
size of the .EXE file. 

Getting data in and out of any program 
can often cause bottleneck problems. 
BASIC PDS 7.0's I/O routines have been 
fine-tuned as part of the upgrade. I tested 
both sequential and random-disk-access 
writing and reading from a 1-MB file 
with record lengths of I to 1000 bytes. 
BASIC PDS 7.0 access is faster than 
QuickBASIC 4.5 during sequential ac¬ 
cess, but it was only marginally better 
during random access (see the table). 

There is built-in screen support for a 
variety of adapters, including the Olivetti 
color adapter, Hercules graphics card, 
MCGA, CGA, EGA, multicolor graphics 
array, and VGA. It supports the VGA and 
MCGA adapters in 320- by 200-pixel 
resolution with 256,000 colors in mode 
13. Again, there is a slight improvement 
in output to the screen over QuickBASIC 

4.5, but nothing mind-boggling. 

The event handling no longer has to 
check for events after executing each 


line. By using Event On and Event Off, 
you can minimize the amount of check¬ 
ing done in your program. 

Microsoft has improved the code-gen¬ 
eration algorithms called “Thunking” 
and “Peep-holing.” Thunking looks for 
frequently occurring code patterns, and 
then it generates an assembly subroutine 
in near memory for quick access. Peep- 
holing looks for local string-related code 
patterns for optimization. These routines 
contribute to the compiler's overall abil¬ 
ity to generate executable files that are 
small and fast, 

A few new command-line switches 
have been added to the BASIC compiler's 
stand-alone operation. The /G2 switch 
tells the compiler to generate optimized 
code for the 286 processor. This lets your 
program take advantage of the 286's ex¬ 
panded instruction set. The / OT switch is 
used to optimize the calling procedure 
for your SUB, FUNCTION, and DEF 
FN routines. The /Fs switch is for far 
string operations, and only objects com¬ 
piled with this switch set are compatible. 
The / lx: switch controls memory man¬ 
agement for the new ISAM database. 

On the Financial Front 

Some of BASIC PDS 7.0's new features 
offer greater power specifically to the 
business application developer. The new 
library routines come in both standard 
(.LIB) and Quick (.QLB) library for¬ 
mats. These financial libraries consist of 
formulas, numeric formats, and serial 
number generators. The financial It- 
brary (FIN ANGER. QLB) offers com¬ 
monly used business formulas, such as 
depreciation, interest, rate of return, and 
principal and interest payments. The 
date/lime library (DTFMTER.QLB) de¬ 
livers a way to generate serial numbers 
from date and lime arguments. Finally, 
the format library (DTFMTER.QLB) re¬ 
turns properly formatted strings from 
numeric data types, including the new 
Currency data type. 

The Currency data type is perfect for 
accounting and other financial applica¬ 
tions. The currency number is stored as 
an 8-byte integer, and it can represent 
numbers with a range of ± 9.22EI4 with 
19-digit accuracy. Now you can repre¬ 
sent money the way you're used to seeing 
it: in dollars and cents. 

Application Toolbox 

The Matrix Math, Presentation Graph¬ 
ics, and User Interface toolboxes can 
give your programs some pizzazz. These 
toolboxes come with source code that you 
can use in your program development. 

continued 
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hen it comes to Performance and Price, 
PowerBASIC tops everything on the market. 
This upgrade from Borland's Turbo Basic™ im 
T corporates time-saving new features and state- 
of-the-art capabilities into this popular Turbo-style 
environment PowerBASIC is the next step 
for power programmers. 

PowerBASIC creates clean code, ft slims 
down and speeds up your EXE files. It 
even lets you put assembly code 
anywhere in your program. New com¬ 
mands eliminate the need to write involved 
routines for everyday tasks. Never again 
mil you be bogged down by string space 
limitations now that PowerBASIC has 
pushed through the 64K string space barrier to 
use all available memory. 



You'll locate the most elusive bugs in seconds, 
thanks to an integrated debugging environment that lets 
you trace , step, set breakpoints, and monitor and 
change variables. New BCD math completely 
eliminates round-off errors, making PowerBASIC ideal 
for financial applications. 



PowerBASIC gives you instant ac¬ 
cess to ail the tools by easily moving be¬ 
tween editor, compiler, debugger, and 
linker—all without losing sight of your 
code. PowerBASIC 2.0 is upwardly 
compatible with Turbo Basic i And if 
you've been using Quick Basic™, it r s 
an easy step up to PowerBAStC. 
With all these features you 
might wonder why other complete 
development environments cost 
up to four times more. Well stop 
wondering and start working 
with PowerBASIC. 


It s basically better. 


Available now at your beat com¬ 
puter deafer and at Egghead Discount 
Software Stores everywhere. 

PowerBAStC is a registered trade¬ 
mark of SPECTRA Publishing, Turbo 
Basic is a registered trademark of Bor¬ 
land International. Quick Basic is a 
registered tre demark of Microsoft, 



SPECTRA Publishing * 1030 East Duane Avenue, Suite D, Sunnyvale, California 94086 * Call Toll Free, 800-345-0036 
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BASIC PDS 7.0 


Company 

Microsoft Corp. 

One Microsoft Way 
Redmond, WA 98052 
(206) 882-8080 

Hardware Needed 

ISM PC or compatible with 640K bytes 
of memory (additional EMS 4.0 memory 
recommended) and a hard disk drive; a 
mouse is optional 

Software Needed 

DOS 3,0 or higher; OS/2 11 or higher; 
compiled programs will run on either DOS 
or OS/2 

Price 

$495 

Upgrade from BASIC 6,0: $195 

Inquiry 685. 


However, Microsoft notes that “these are 
examples only and should not be relied 
upon as a fully tested add-on library.” 
You might want to give the programs the 
once-over before you use them. 

The Matrix Math toolbox demon¬ 
strates how math can be performed on 
two-dimensional matrices. Gaussian 
elimination, determinant and inverse of a 
square, and the BASIC math functions 
are included in the toolbox. You can per¬ 
form these operations on most of the nu¬ 
meric data types in BASIC PDS 7,0. 

The Presentation Graphics toolbox 
produces a variety of business-style 
graphics. Whether you need a scatter 
chart or a simple pie chart, there is sure 
to be a toolbox routine you can draw on. 
What good are charts without words? 
The Font toolbox is included as part of 
the Presentation Graphics toolbox. Two 
fonts are supplied (Helvetica and Times 
Roman), and you can also use Win¬ 
dows/286 bit-map ,FQN files with the 
Font toolbox. 

The User Interface toolbox should be 
very popular. It gives your application a 
professional-looking user interface with 
character-based windows, pull-down 
menus, and mouse control. The interface 
has many of the features of the QBX envi¬ 
ronment. All three of these toolboxes 
will save the professional business pro¬ 
grammer a bundle of development time. 

The ISAM on the Cake 

The Microsoft Professional ISAM data¬ 
base engine is simply the most amazing 
addition to the BASIC language that I 
have seen in years. It seems to be a com¬ 


plete implementation of ISAM. The last 
time I worked with ISAM was in COBOL 
a few years back. This is a very good im¬ 
plementation of ISAM, and professional 
programmers who need database func¬ 
tionality in their programs could save 
months of development time by using it. 
Mind you, it has a bit of overhead, so it is 
not the answer for all your database 
problems. 

The smallest ISAM data file generated 
is 64K bytes, but it has the power to han¬ 
dle larger database files of up to 128 MB 
in size. That 64K-byte initial file size has 
39K bytes reserved for file management, 
leaving 25K bytes for new indexes, ta¬ 
bles, and data. When the file needs to ex¬ 
pand, it allocates 32 K bytes at a time. 

All the information for the handling of 
the database is stored in one file along 
with your data. The ISAM file is a series 
of tables and indexes. The tables consist 
of the actual data records, and the in¬ 
dexes provide quick access to table data. 
You can create an index on any field or 
combinations of fields in a table. Mul¬ 
tiple tables can be stored in one database 
file offering greater flexibility for appli¬ 
cations. Records are stored in a table in 
the order in which they were entered. If 
you want to access a record differently, 
simply create an index for that table that 
changes the access order or record key. 

There are a feVv ways that you can in¬ 
stall ISAM for use with your programs. 
Microsoft supplies two TSR-style pro¬ 
grams, PROISAM and PROISAMD, or 
you can link your program directly with 
the ISAM library. PROISAM has full ac¬ 
cess to the database but lacks the ability 
to create or delete indexes and tables. 
PROISAMD has no file access restric¬ 
tion. By running a TSR, you can have ac¬ 
cess to the ISAM engines while in the 
QBX environment. This lets you develop 
and test your code without having to link 
in the large database library. 

Some new keywords added to the 
BASIC language support ISAM. These 
keywords arc a smooth and natural ex¬ 
tension to the language. Take the OPEN 
statement, for example: OPEN database? 
FOR ISAM tabletype tablename? AS 
f ilenumber$. This is a natural replace¬ 
ment for a regular OPEN statement. 
Microsoft provides useful ISAM pro¬ 
gram examples in source code. 

BASIC PDS 7.0 has four ISAM util¬ 
ities for importing and maintaining 
ISAM files. One of the biggest problems 
with creating a large database is ensuring 
its integrity. With all that complex data 
crammed into a single file, the database 
structure is quite fragile. Two of the util¬ 
ities, ISAMREPR and ISAMPACK, give 


you a way to repair corrupted database 
files and optimize the size of the data¬ 
base file for better performance. The 
other two utilities allow you to convert 
your old database files. These programs 
can convert dBASE, Btrieve, ISAM, and 
ASCII files. If youTe looking for a little 
more power from your database, you 
might want to consider BASIC PDS 7.0. 

Pithy Stuff 

Overall, I like the new QBX environ¬ 
ment. The pull-down menus provide 
great control over the environment. Al¬ 
though you don’t need a mouse, it comes 
in handy when using the menus or mov¬ 
ing chunks of text around in large pro¬ 
grams. The fast response of the QBX in¬ 
terpreter let me create and debug my test 
programs quickly. The Microsoft Profes¬ 
sional ISAM engine is useful for creating 
any business applications that require 
fast access to stored data. 

1 had no trouble running BASIC PDS 
7.0 on an 8-MHz 286 AT compatible 
with 1 MB of memory. If you’ re planning 
to write ISAM applications, I recom¬ 
mend a faster 286 or 386 with a mini¬ 
mum of 2 MB of EMS 4.0 memory and a 
40-MB hard disk drive. QBX and the 
ISAM engine are geared to use EMS 4.0 
memory, if it's present. BASIC PDS 7.0 
also generates GS/2-compatible code, 
but because of my system’s configura¬ 
tion, I was unable to test this capability. 
Some of BASIC PDS 7.0’s operations— 
most notably the ISAM engine—are not 
supported under OS/2, and there’s no di¬ 
rect support for Presentation Manager. 

Satisfy Your BASIC Urges 

Microsoft BASIC PDS 7.0 is right on tar¬ 
get in my book, Microsoft has produced 
another winning version of BASIC, and 
it’s about time. BASIC PDS 7.0 is a fea¬ 
ture-rich package with all the speed and 
versatility to rival any other high-level 
Language. 

If you haven’t used BASIC in a while, 
take a look at it now. You’ll be pleasantly 
surprised. I would recommend this pack¬ 
age to anybody who needs to develop 
clean, structured code quickly. Both 
business and scientific application pro¬ 
grammers will benefit from all the im¬ 
provements in BASIC PDS 7.0. So, if 
you’re tired of writing dBASE code, or 
just plain “C sick,” reconsider working 
in BASIC. ■ 


Mike Wiggins was a founding member of 
Multimate and currently operates Hind¬ 
sight , a consulting firm in South Wind¬ 
sor , Connecticut, He can be reached on 
BIX as "mwiggins ." 
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You're reading a magazine 
with hundreds of "look-alike" ads for 
IBM Compatible Computers, they all 
claim similar performance, outstanding 
quality, low price and great support. 

How do you make your choice? 

Price: Some show unusable 
entry level or giant overkill units, and 
sockit-to-you on the drives, monitors 
and video cards you really need. Some 
add outrageous freight, handling and 
customization charges. We don't. We 
advertise the industries largest selec¬ 
tion of complete drive and video con¬ 
figurations all unbelievably priced. All 
priced delivered to your door. 

Quality: Some claim quality 
but offer only a 30, 60 or 90 day 
warranty. Our 5 year program Ls the 
best and longest in the business... 


„ PC Magazine, PC Buyers Guide , 
Computer Shopper, Byte, and Personal 
Computing all say the same thing 
about PC Brand in their reviews: 
"Outstanding quality'.. * Rock Bottom 
Price." We couldn't have said it better 
ourselves. 

Support ; Everybody claims it, 
but check our facts; 30 Day Money 
Back Guarantee (no RMA's required), 
Toll Free Technical Support, Toll Free 
Customer Service, On-Site Service, On- 
Site Installation, Leasing and Custom¬ 
ized "Built to your Specs" configura¬ 
tions. Even our FAX’S are on Toll Free 
Lines. Our support is so good it wins us 
Awards . 

Put it all together and it spells 
our commitment to you, the Bottom 
Line, the Best one in the Business, Call 
us a t 1-800-PC Brand Today. 


PC BRAND OFFERS A FULL 
RANGE OF COMPUTER SYSTEMS 

NAME BRAND PERIPHERALS 
AT THE LOWEST PRICES 

FREE FREIGHT 

TOLL-FREE SERVICE & SUPPORT 
5“YEAR WARRANTY 1 

30-DAY MONEY BACK GUARANTEE 

ON-SITE SERVICE BY TRW* 

24-36 MONTH LEASING 


| BRAND' 

Turn page for PC Brand Systems ... 


In Our Business, the 
most important thing is 
Y)ur Bottom Line. 


PC BRAND 
COMPUTERS... 


UNTOUCIIABLE 
QUALITY, 

UNBELIEVABLE 

PERFORMANCE, 

OUTSTANDING 

SUPPORT, 

AT 

ROCK BOTTOM 
PRICES. 


National Computer Muimenunct Services 


*5 Year Limited Warranty, details available on request 


Circle 212 on Render Service Card 




























































Find Out Why 
We're Rated No.1 for 
Service & Support. 

f, PC Brand is the LL Bean of personal computer mail order... 

...PCBrand wants no unhappy customers,...it'sservice and supponpolicies help to insure that. (J 
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PCBRAND 286/12 


$599 


12 MHz Clock, Zero Wait Operation. 

Norton SI 153 Landmark ™ Speed 15.1MHz, 

5I2K RAM, 1.2MB or 1.44MBDrive, 101-Keyboard, 
2 Serial and 1 Pa ml Id Porta 


PCBRAND 286A6 


.$749 


16 MHz Clock, Zero Wait Operation, 

Norton ST 19. (1 Landmark ™5peed 20.6M1 Iz, 
512KRAM, 1.2MB or 1.44MB Drive, 101-Keyboard, 
ZSerial and 1 Parallel Ports 


PCBRAND 286/20 


$899 


20 MHz Clock, Zero Wait Operation, 

Norton SI 23 .0 Landmark™ Speed 26,7MHz, 

512K RAM, 12MB or 1.44MB Drive, 101-Keyboard, 
2 Serial and 1 Parallel Ports 


Personal Computing's 10 Best Mail Order Companies, Feb* 1989 


286 SYSTEMS FROM $599 


Standard System Features: 

80286-12, 80286-16, 80286-20 operating at 
12 MHz, 16MHz, or 20MH z w/ZeroWait 
512K RAM expandable to HMB on the System 
board using 25&K or 1MB 100ns RAM 
1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 
FCC Class "A*, Intended for business use 
High performance l6bit VGA Cards with 
1024x768 capability on all VGA systems 
1:1 Interleaved Hard/Floppy Drive Controller, 
lMb/Second disk transfer rates on all 100Mb 
drives or larger 

Enhanced 101-key ClMvTaciile Keyboard 
2 Serial & 1 Parallel ports on std-conrigu rations 
High Capacity System Power supply 
Real Time Clock/Calendar with 5 Year Battery 
80287 Co-Processor Support 
AMI BIOS w/fuJl MS/DQS, OS/2, XENIX, CNTX, 
NOVELL, 3COM and PCNET compatibility 
Built-in System Board LlM 4.0EMS hardware 
User configurable I/O timing permitting comp¬ 
atible operation w/oider peripherals or faster 
I/O for newer devices 

8 Slot motherboard design (5 l6Bit & 3 8Bit) 
Medium foot print case w/6 Disk Drive bays 

Options: 

Low profile Slim Line Case w/3 Disk Bays 
available at no extra charge (pictured above) 
Mini Size desk lop Tower ® Case w/4 bays 
LCD or Plasma Portable 
factory Installed RAM Upgrades 
Custom configurations w/Name Brand 
peripherals of your choice 


PC BRAND 286/12 

w/512k. Hard Llisk Drive, Monitor St Video Card 


HjnJ Drived 
Mb/Ms 

£0/40 

40/25 

66/25 

100/25 

No Video 

1929 

$1029 

$1209 

$1349 

Hmo 

$1049 

$1149 

$1329 

$1469 

VGA Mono 

$1729 

$1329 

$1509 

$1649 

VGA-Color 

$1459 

$1559 

$1739 

$1879 

SVGA/Color 

$1569 

$1669 

$1849 

$1989 


PC BRAND 286/16 

w/512k. Hard Disk Drive, Monitor & Video Card 


Hard Drives: 
Mb/M* 

Z0/40 

+0/25 

«/2* 

100/25 

No Video 

$1079 

$1179 

$1359 

$1499 

Mono 

$1199 

$1299 

$1479 

$1619 

VGA-Mono 

$1579 

$1479 

$1659 

$1799 

VGA-Color 

$1609 

S1709 

S1889 

$2029 

SVGA/Color 

$1719 

$1819 

$1999 

$2139 


PC BRAND 286/20 

w/5I2k, Hard Disk Drive, Monitor & Video Card 


Bird Drira: 
Mb/M* 

20/40 

40/2* 

66/Z5 

100/25 

No Video 

$1229 

SI 329 

$1509 

$1649 

Mono 

$1349 

$1449 

$1629 

$1769 

VGA-Mono 

$1529 

$1629 

$1809 

$1949 

VGA-Color 

$1759 

$1859 

$2039 

$2179 

SVGA/Color 

$1869 

$1969 

$2149 

$2289 


®Towcr is :l tradeinmk of NCR Corporation 
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30-DAY 
MONEY BACK 
GUARANTEE 

FREE FREIGHT 

TOLL-FREE 
SERVICE AND 
SUPPORT 

ON-SITE SERVICE 
BY TRW* * 

24 or 36 MONTH 
LEASING 

AND A 5-YEAR 
WARRANTY 

Best "Executive Decision” 
System. 

-Personal Computing, 
Best Bargain Systems, 
Dec ; 1989 

"The PC Brand 386/SX-16 
performed at least as well 
as the far costlier Compaq... 
We simply liegan marveling 
at what is surely the big¬ 
gest bargain in personal 
computing" 

Computer Buyer's Guide, 
Cover Slaty ? Oct, 1989 


Intel 386 
Technology 



Only $899 

PC BRAND 386/SX-1 6 $899 

1 6 MHz Clock, Zero Wait Operation • Norton SI 18.7 Landmark™ 18.3MHz, 

512K RAM. 1.2MB or 1.44MB Drive, KB-Keyboard, 2 Serial and 1 Parallel Ports 

Standard System Features: 


* 8Q386SX Processor Operating at l6MHz deliv¬ 

ering 18MHz Effective Throughput 

* 312K RAM expandable to 8MB on the System 

board using 256K and/or 1MB RAM 

* 1,2MB 5.2y or 1.44MB 3.5" Diskette Drive 

* FCC Class "A", Intended for business use 

* High performance I6bit VGA Cards with 

1024x768 capability on all VGA systems 

* hi Interleaved Hard/Floppy Drive controllers, 

1 Mb/Second disk transfer rates on all 100 Mb 
drives or larger 

* Enhanced 101-key CHck/Tactile Keyboard 

* 2 Serial & lParallel ports on std-configu rations 

* High Capacity 200 Watt System Power Supply 

* Real Time Oock/Calendar with 5 Year Battery 

* S03S7SX Co-Processor Support 

* AMI BIOS with full MS/DOS. OS/2 , XENIX, 

UNIX, NOVELL, 3COM compatibility 

* 8 Slot motherboard design (5 l6Bit & 3 8Bit) 

* Medium foot print case w/ 6 Disk Drive bays 
(Shown in optional Mini Size Tower ® Case) 

Options: 

* Low profile Slim Line Case w/3 Disk Drive 

bays at no extra charge 

* Mini Size desk top Tower ® Case w/4 Disk 

Drive bays (as pictured above) 

* LCD or Plasma Portable 

■ Factory Installed RAM Upgrades 

* Custom configurations w/Name Brand 

peripherals of your choice 


H0386s* I6M7L Systems tvLih: 

I Mb HAM. VG A Card, Color Monitor 
40Mh Hand Disk, DOS. I/O 



PC BRAND 386SX 16 

w/5l2k. Hard Disk Drive, Monitor & Video Card 

Hand Drives; 


20/40 


40/25 


66/25 


100/25 


No Video 11229 

Mono $1349 

VGA-Mono II529 

VGA-Otitor $1759 

sviwcokM- 51869 


$1329 $1309 $1649 
51449 $1629 $1769 
$1629 $1809 $1949 
$1839 $2039 $2179 
$1969 $2149 $2289 


Call 1-800-PC BRAND 

(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 

PC Brand, Inc. 954 W. Washingn.n Si., Chicago, 1L (,0607 Canadian Fax • 312-633-2SHH Canadian Voice t 312-226-3200. 
We are open Mon. thru Fn.: 8am Eo 6pm Central lime. MasterCard. VISA, Discover, Checks I 
and Approved P-O.s are Accepted. Prices and .specifications subject to change. BYTE 15-05 | 


TTiSp -National Computer Maintenance Services 
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20MHz 
FROM $1349 

25MHz 
FROM $1499 


"The Best 
Low-Cost 
Alternative 
Around!" 


-PC Magazine, 25MHz 386 PC's, Feb. 14, 1989 


PC BRAND'S 

386/20 

386/25... 

"FASTER THAN 
A SPEEDING 
BULLET!" 


-Cotnftuler Shofjf>ei\ Carer Story 
.\ d 1 e in be I \ f 988 


Standard System Features: 

* True 20MHz or 25MHz2 Intel 80386 CPU 

Operating with Zero Wait States 

* 1G24K RAM standard expandable to 16MB 

using 256K und/or 1MB RAM 

* 1,2MB 5-25" or 1.44MB 3 5" Diskette Drive 

* FCC Class "A", Intended far business use 

* High performance Itibit.VGA Cards with 

1024x768 capability on all VGA systems 

* 1:11 nterieav tng I lard Drive/Fluppy Drive 

controllers, 1 Mb/Second disk transfer rates 
on all 100Mb drives or larger 

* Enhanced 101-key Click/tactile Keyboard 

■ 2 serial & 1 para lid ports on std -configurations 

* High Capacity 200Watt System Power Supply 

* Real Time Clock Calendar with 5 Year Battery 

* 80287,80387,or Weitek Co-Processor Support 

* AMT IJTOS with full MS .DOS, OS/2, XENIX, 

UNIX, NOVELL, 3COM compatibility 

* 8 Slot motherboard design (5 idBit & 3 8Bit) 

* Medium foot print case w/6 Disk Drive bays 
Options: 

* Low profile Slim-Line Case w/3 Disk Drive 

hays available at im extra charge 

* Full Size Tower® Case w/6 Disk Drive bays 

* Mini Size Tower ® Case w/4 Disk Drive bays 

* LCD or VGA Plasma Portable Case 

* Custom configurations w/JMame Brand 

peripherals of your choice 


PC. BRAND 386/20 

with Hard Disk Drive, Monitor it Video Card 


Used rtrivrs 
Mb/M* 

Ao/25 

66CZ5 

100/23 

1011/19 

No Vkfeo 

$1779 

$1959 

$2099 

$2549 

Mono 

$1899 

S2079 

$2219 

$2669 

VCA-Mono 

S2Q79 

$2259 

$2399 

$2849 

VGA Color 

52309 

$2489 

$2629 

$3079 

SVGA/Color 

S24J9 

$2599 

$2739 

$3189 


PC BRAND 386/25 

with Hard Disk Drive, Monitor it Video Card 


ttsml Drives: 
Mb/Hs 

40/25 

66/25 

lOQ/zg 

2m /19 

No Video 

$1929 

$2109 

$2249 

$2699 

HdIKl 

$2049 

$2229 

$2369 

$2819 

VGAMorno 

$2229 

$2409 

$2549 

$2999 

VGA-Golor 

$2459 

$2639 

$2779 

$3229 

SVGA/Cokir 

$2569 

$2749 

$2889 

$3339 


PC BRAND 386/20_$1349 

20 Ml Jz dock, Zero Wait Operation, 

Norton SI 23.0 Landmark Speed26.1MHz, 

1Q24K RAM. 12MB or L44MB Drive. 101 Keyboard, 
2 Serial and 1 Parallel Ports 

PC BRAND 386/25 _$1499 

25 MHz Clock, Zero Wait Operation, 

Norton SI 28.2-Landmark Speed 33.6MH7., 

Norton SI 31.6-Landmark Speed 435 w/Cache, 
1024K RAM,L2MBor 1.44MB Drive, 101-Keyboard, 
2 Serial and ] Parallel Ports 

"The PC Brand 386/25 
is a fascinating machine. 
It offers flexible configura¬ 
tion...at a bargain price..." 

"and the company backs 
it all with what may be the 
longest warranty on the 
market...PC Brand makes 
it possible to buy two com¬ 
plete sytems for less than 
most competitors charge 
for just one." 

- PC Magazine, 25MHz 386 PC's 
February 14, 1989 


55,500 


80336 20 Mhz Svstems, with: 

2Mb RAW, VGA Card, Cellar Monitor 
100+Mb Hard Disk, DOS 

£6,200 


£1100 

S3.400 

52,700 

52.000 


f vrz 
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'1C BRAND 386/33 HAS FLAWLESS 

COMPATIBILITY, LOWEST PRICE' 

InJfiWortcL Product Review , 
January 8 , 1990 

FROM $2299 
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386/33 CACHE. 


.$2299 


33 MHz Clock, Zero Wait Operation, 

Norton 5M5.9 * Landmark 38.7 MHz, 

JQ24K RAM, F 2MB or 1.44MB Drive, 101-Key board, 
2 Serial and 1 Parallel Ports 

"Here's a price $2799... 
[Now $22991 Must be 
stripped to nothing, Right? 
Wrong .. .You don't sacrifice 
quality for low price either. 
The PC Brand machines 
are an efficient comb¬ 
ination of in-house en¬ 
gineering and top -notch 
off-the-shelf Parts." 

-PC Magazine, 33MHz386PC's, 
October 31 f 1989 

"...great value. Period . 
...excellent price perform¬ 
ance ratio; high quality." 

Computer Buyers Guide, 
Product Review, 
February t 1990 


InfoWorld 386/33 Review Scores 


PC Brand 


Compaq_7.1 

Gateway 2000 _7.1 


Standard System Features: 

True 33 MHz INTEL 80.386-33 CPU operating 
w/Zero Wait States Delivering up to 58.7 MHz 
Effective Throughput 

Intel 82385-33 Cache Processor with 32K 25NS 
Static RAM Standard 

1024K RAM Standard Expandable to 16MB 
FCC Class “A“. Intended for business use 
High performance l6bit VGA Cards with 
1024x768 capability on all VGA systems 
1.2MB 5.25" or 1.44MB 35" Diskette Drive 
1:1 Interleaving Hard Drive/Floppy Drive 
Controllers, 1 Mb/Second disk transfer rates 
on all 100Mb drives or larger 
Enhanced 101-kev Oick/lkctUe Keyboard 
I/O Ports-2 serial, 3 parallel 
High Capacity 200 Watt System Power Supply 
Real Time Clock/Calendar with 5 Year Battery 
80387 or Weiiek Co-Processor support 
Phoenix BIOS with Full MS/DOS, 0S/2,XENlX f 
UNIX, NOVELL 3COM compatibility 
EMS and Disk Cache in ROM 
8 Slot motherboard design 
Medium foot print case w/ 6 Disk Drive bays 
Options: 

Full size Tower ® Case w/6 Disk Drive bays 
(as shown above) 

Custom configurations w/Name Brand 
peripherals of your choice 
Faclor>' Ram Upgrades 


excellent 
VALUE 

-Jen. ©, 


80586 35Mh/ Systems wish: 

4 Mb ham. VGA Card, Color Monitor, 
LDO+Mb Hand Disk, DOS, I/O 



PC BRAND 386/33 CACHE 

with Hard Disk Drive, Monitor & Video Card 


B*fll Privra: 
Mb/Mi 

40/25 

«/2* 

100/M 

200/19 

NnVklci> 

$2679 

$2859 

$2999 

$3449 

Mtirtn 

52799 

$2979 

$5119 

$3569 

VGA Mima 

52979 

$3159 

$3299 

$3749 

VGA-Color 

53209 

$3389 

$3529 

$3979 

SVGA/Color 

$3319 

$3499 

$3639 

$4089 


Turn the page for Portables & Peripherals 


Call 1-800-PC BRAND 

(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 

PC Brand, Inc. 954 W Washington Sl, Chicago, EL (50607 Canadian Fax * 312-633-2888 Canadian Voice * 312-226-5200. 
We are ripen Mtiq-thm Fri : fkiri tn 6pm Central Time MasterCard, VISA, Discover, Checks 
and Approved P.O.vare Accepted. Prices and specificarions subject to change BYTE 15-05 L- jZ - 
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Portables 
With More 


Power than 
Desktops. 



512K(2»6,386/»x)cirl024K{366)«AM Serial 
and Parallel Ports, 1.2MB or 1.44MB Floppy, 
ttfvkey keyboard 


The power, reliability and performance of our desktop a yattm 
motherboards combine with our portable casing to make our 
system technically unique! 

We support 5 built-in, externally accessible disk drives, 
enabling dwl (3.y?iulyiy)noppyd f nr tot fit media compatibility. 
Including tape CD-ROM drives or other devices to deliver desktop 
frmctkmaiUy in a rvtrtehlc Uml- 

Slmultancous internal AND external monitor support, VGA 
functionality. Z open card slots and our unique 3 drive support, pcrmii 
this family to be irsed as a complete "in the office system" which you can 
pick up and take anywhere. 



Actual V(rA PLASMA Server! Intake 


Standard System Features 

* Ail performance and compatibility 

featum a* In dc*kltip* featured mi 

previous pages 

* 16 Grey Scale 640x480 VGA or 

4 Grey Scale 64t)x TOO t/GA/Momi 
Graphics Plasma Dfcptny 


Standard Features Continued; 

■ 3 Accesslbfe Drive Buys lor (2) 5.25" 
and (1) 3.5" Unit*. 

* 2 Available Peripheral Card Slots 

* Slmultatteous internal ft external 

displays 

* 2UUWatt Auto Voltage Switching 

Power Supply 


VGA Gas Plastic Portables CGA/MGAGas Plasma Portables 


Drives 

Ml k- M4 

J Fl<tppy 

40-23 

100-25 

200-19 

Dfivoi 

MlvM-'i 

\ Floppy 

4CU25 

100-25 

200-19 

286/12 

S2595 

5299$ 

133SH 

4.W6H 

386/12 

stw 

52H=i 

52545 

$3110 

2S6/20 

irw 

$3196 

$3393 

MIW) 

2*6/20 

51935 

$2345 

12745 

$3310 

386/8X16 

52H95 

53263 


$4212) 

386/-3X-I6 $2043 

52+45 

12845 

534IU 

3*6/20 

$15511 

$3736 

$4136 

$4710 

386/20 

32495 

52)195 

132<)4 

S.W35 

386/23 

S345I) 

53950 

H34SI 

S+)J0 

386/24 

52095 

13095 

13495 

54055 

386C/2i T 

UQM 

$+400 

$•1800 

$5Vi0 

3S6C/2V 

S3H5 

533+3 

$.3945 

s+w 

3860 33" 

V4.300 

S471KI 

$5 ILK) 

$5WK) 

386C fry 

5,3445 

53*45 

54245 

54^05 


*jll£ (Jdri -iHL UKfaed 


Monitors 

Cornerstone Technology 

19" IJualpofte EH*pi*y/US. level ___ $1950/2795 
I mtek/Samsung 

14- VGA Color-31139’ --„ $369 

14" VGA Color .4lDP iuduW .. 299 

14" SVGA Lokiriin iDzamUt),_*_ 

Mognavox 

Xcwti! Model* ... I...... Cull 

Mitsubishi 

list 14" DiamondScan tie. twttxGMi_.... $499 

HL6605 t6- SVGA/EGA m lzhxkuO „_tm 

11L6905 20" SVGA/EGA ttw i ate* I fli+1 ..2099 

NEC 

G.5-ZA 14 P MuhiMorwi (w _.__ $249 

2A 14 H SVGA rtmtoriM) ^ . . .. 479 

in M" 5VGA/EGA tltuttfrtM] ....__649 

4» 16“ SVGA/EGA __„ 1150 

50 20 F 5V&A/EGA I IWhiiOH)_2350 

Panasonic 

Cl 391 Psn^Sync in, MoxtaM) _-...$4119 

Ml 500 19“ .. UTP with adapter__ L20H 

Ml900 19“ Mtinu DTP w|tb adapter..1499 

Princeton Graphics 

Maxis 14" Mnun in, teiH.TWUi___ $249 

lJltraSyiic 14" SVGA/EGA hwok&m)-.-420 

LlllraSync 16" SVGA/EGA (IO24x7ti*0_879 

Princeton Publishing Labs 

Mnlrfview 19“ Mono DTP with uhplrr ......... $690 

fteiisys 

990.3 14“ VGA MtiDD fMninl .. ^ _$135 

9513 14“ VGA tutor ItWiHimi-.--—_3*9 

1520 15“ SVGA m»....-.. ,., m QT9 

Seiko 

1440 t4" $VGAtiB»x7«eb .$499 

1450 14" SVGA (»Z4*7ftj_____779 

Sony 

1304 14" SVGA chip I0J«*7UI)__^.$609 

GUM (606 16“ CA»b t1 aim 102*] ___Call 

GTIK 1953 19“ CAUD(l2He»l02*i_Coll 

Zenith 

ZCM1492 VGA Flfltscrwn Uhv.-iru) . ..$619 


RAM/I-O/Accelerator Boards 


Intel 

AtWtehnimf Pita 512K ..... T .$419 

AbtPvelKianl Pirn I/O .... ■ 469 

Inbnunl 3S6PC with IM -.„...$95 

InhiMin] 3«6 AT with OR ...... 849 

PC Brand 1 Q Cimi* 

AT 1P/2S/IG $49 

XT IP/U/lG/1 ioek/t alendar . 49 


Video Cards 


ATI 

VGA Wcmdcr 246K/51ZK...$243/297 

NEC 

Graphic Engine uimOMI) 512k/IM ... $999/1349 

Paradise 

EGA AuXoswilch 480.... $99 

VGA* whit 246* tH 1?I0..... 169 

VGA* with 256K < 16 hit)..199 

VGA Profwkmid . . .—... 299 

VGA 1024 with 256K/5L2K ..-.239/299 

8514/A Pltw 569 VGA I pgnutc «***. 229 

8514/A wfih VGA-----599 


PC BRAND VGA Cards 


VGA 25bK (8 bit) __ $99 

VGA 25bK (16 bit)..139 

VGA 5J2K(16bii). 1H9 


“an outstanding 
device,., compared 
with the 15 
high performance 
VGA cards tested in 
PC Magazine’s 
July 1989 issue," 

PC Magazine. Product Review, 
Oct 31, 1989 


Vidro Seven 

10241 VGA with 256H/512K ..$239/299 

VRAM VGA with 256K/512K ... 425/469 


Fax Cards 


tpmpicie r\ 


Complete Eax 4800/6600... 

™$2+9/399 

Complete Cummunienlor ___ 

..549 

Complete (Unable Eax 960a. 


Intel 


Conaeetlon CoproceMor _ __ 

--$699 

Quod ram 


4800/9600 .. 

,.^..$179/495 


Modems 

AH 

2400ETC Interna) with MNP5.... $16$ 

2400ETC ExterniJ with MSl*5 . 205 

Hope* 

1200B lmernal whh Smart mm W4 „.^ H# „ W « T+ $189 

2400B Inlrrrtal with Sinancom___249 

1200 External 285 24IW EXtcmill .««* 359 

PC Brand U0O% Hayes Compatible} 

uoo internal wiUi ..... $49 

1200 External . 70 2+00 i rlrmnJ 129 

2400 Ifitemal with «>Rwanj/JHMP4 I»/1I9 

US Rabatics 

t crtlrirr (1ST 14,400 ExhmuU ....$599 

Courier V.M 9600 External ___ 889 

4 vwriKT IIST/V.32 Extrmal...-995 

Courier ILVT 9600 UUemal . . ..479 


Tape Backups 


Archive 

ST600 Ini or FT60 Ext. W>M K w/coaL_... $590 

JFTI501 I50MP Internal w ith controller 893 

VP 1301 I50M.H Internal Novell certified ^923 

VPI30E 150MH Fxtemnl NcweU crnlRed.1173 

VP402 Interface Board for VP Scrka..Call 

Vp+09 PS/2 interfere ikianl VP Srrka m .. Call 

Colorado Memory Systems 

nj lOjumhci IO/80MB Internal __$249 

K£ 10 External Chanhi Kit w hit Interface 139 

Maynard 

Mayn.4trea.iit 60MH Airuhlr .$889 

Maytmrtam isomb Porudtk....._.... 1395 

Maytuurejjn 2.2Gtt 1'ortahJe. ....5350 


Floppy Disk Drives 


360K 5.25" linir lleiitht lUnek -----$73 

720K 3.5“ Half Height UUek ....HO 

I.2M 3.25“ Half llcfghl Grey ____... 85 

1.44M 3 5“ Half Height Grey —___95 

Sysgen 

Briitee Flh 3.23“ 3601^ 1.2MB External_...$229 

Hrii%r Hlr 3,5" 720K/1.44MB Eatenwl 229 

Brldge FIk- PC/AT Adapter....59 


Hard Disk Drives 

Compoq/Conner IDE Upgrades 

40M Wm* $449 l oom 25n» $679 

200M 19ns.. 1249 

Iomega 

R1291 20M Ini. ... $765 B1441 40M Int. ... $995 

B244X Dual 5 25 4+M Exiernal ......1995 

PC2/30 NuiibcKttable Coni.... . 169 

PC2B/30 Bootable c^fd....... 23o 

Plus Hordcards 

Kardeard 2U 8 hit.. $539 

IIitrdriurt! 40 0 hit or 16 hit..... 599 

lliink jrd.HU i6 hit ....694 

Seagate 

20M 65m* ST225 Half Height $209 

20M 35au ST) 2$ Hall Height ...-..-24$ 

30M 35m» ST13H KlUr Height 310 

40M 28ms 5T231-1 Half Height ......349 

40M J^itLv ST]SI Hainiclghl 

»0M 2tiuu ST+096 MFM ......._____596 

Add S50for XT Kit 
for STIXX. ST2xx 


Co-Processors 


Intel 

BHA7-1 

.. $189 

8007.2 

$1 2? 

80287-10...... 

.— 229 

B0387-SX . 

...309 

80387 16 «.... 

_349 

80307 2D.. 

—^ 399 

80387-25. 

....479 

B03B7-33.. 

.-.639 
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NAME BRAND PERIPHERALS AND 
SOFTWARE AT THE LOWEST PRICES. 


PC Brand Internal Modem 
( 100 % Ilayfs Compatible) 

4 ~ •' 440 


A r^KlHPS 

4b J .. .^ 


$89 


CD ROM 


Lrernkek 2000 590MB External Kit..$619 

Microsoft 

f 1.0_$195 Slat Pack..$99 

s Library. .. , ,, 

NEC 

CPRT7 F.XIrnul „ $555 CTflUMS Inli mal w $499 

XT/AT Interface Kil ____129 

Opart 3tl K44MMiF#Tt 2«5 Folio Z»5 

Sony 

iILH'51U Iilirnul %U . . $665 

CDirlTOl External Kit.....779 

Printers 

(\umbers in Parentheses 
indicate DraJt/LQ CPS} 

Brother 

1II*! la**r 51725 H18PS-» $2950 

Canon 

BJI30c 15'__$695 LBP4 Laser_ 


Citizen 

CSX 140(199_$329 

Epson 

I .XH111 < _$|79 

FX1050 (2M/$4) _479 
UJAW [jwni 495 

LQJOiOdw. w?_4 39 

LQ255Qf4«VI<MU .,.999 

Hewlett Packard 

Ottkjtil Ftm* --$710 

lascrjet U . 1720 


FXKWt33WK9 
LQ5J0 (itMi/WJ.. 
1Q980 [1MUW1 
LQJ050O3O,m») 
FPIJMXHJf.JTM 


I wrj fi DP - 
LaserJet LIi:i 


LaserJet 111 KFPM IMliMrvn . 


Laser Jet Accessories 

Pacific Data Products 

Plotter 111 Cart, for Il/IlP ...„ $249/269 

25 In 1 C-anriUR*- . 285 

Postscript Care for H or UP ...._375 

1M Memory fJjtrd for IIP ...._*..,.275 

Turn your LaserJet 
into n PostScript Fidfsterf 

CPI 

Supcrfont Cartridge... $295 

m Memory KH -- **,269 

2M Memory Kit... 549 

Princeton Publishing 

PS-388 Postscript board ......_$2259 

Cttli about 400dpi Postscript 
Compatible Laser Printers 


Networking Hardware 

Gateway 


PCW0W3 16 nil for WS/ServCT- 

PC550WS 16 ULe lw. Pr. for W5/Server „ 


.$995 
. 1650 


— $329 
^329 
™.495 

_939 

„ $1025 
.... 2995 
^1650 


Uaard/E [6 hit Ethernet Twilled Pair —_^.339 

Lwncard/E B tm Twisted Pair_,.„J29 

Tops 

Repeater ___$125 Etas heard__$155 

Western Digital 

Elhercard*_$219 A (PS/2) .. $320 

Ellii-rvank TWiiied Pair_■■ -. . . j|ip 

Xircom 

Pm kcl AflCNir Adapter COAX _,_ii95 

Pocket AKCNET Adapter Twfoled Pair_295 

Pocket ElhCrtKt Adapter Twisted Pair „™-«_4«9 

Plotters 

OdComp 

1023 . $3450 1043DM..$5760 

Houston Instruments (Call for Prion) 

DMP52 r - nMP 52 MP ..... DMP61 
DMP61DL.DMP62 ..DMP6ZDL 

Scanners/Digitizers 

Complete PC iraawn 


Full P?«c . 

Hand Scanner 


$49 


Half Page - 


™$IB9 

-165 

23V325 


Kodak Oiconix 

15UPIUA (I so/ 50 ) ..... ■ $315 

NEC 

P220XE (_$335 P9XL $1030 

|jt:K90 8FPM Potswcdpi . 3190 

LC890XL flPPM 4.MB_ _ __ 4495 

SUentwriier U fdnicn fall 

Okidato 

MIJ 2 D (jEM/dzl- $545 H1321 Otfttt)-$479 

Ml $30 (iW/Mn _ 359 M1A90 (27iV9G| . 475 

M1391 (Z7WWJ-655 M1393 tf W I »> „-995 

O kids la Gkilaser 400 4PPM....1010 

Panasonic 

1180 (19 vm $189 11911 i*i/4a> $245 

1124 [ifz/fiH.299 1634 ( 192 /Oi 429 

1695 (3iS«* 61 . 413 4420 Laser ....Call 

Logkol Connection Print Buffers 

2$6K. $449 512K..._ $529 

*fji resized Monitors, Plotters^ 
Ixt'XT i'rrjien, and ForUtbfes 
excluded from Free Freight 


input Devices 


Novell Networking 

(Notvti Authorized Wf i and Sendee} 


G/fithernet AT .... $435 for P5/2 $435 

0/EltWtKt fS bit) .....— 265 

Lontastk 

2 MBs Starter K tl/Adapter .....—„ $419/195 

Ethernet Starter tilt /Adapter ..575/279 

Standard Micro 

PSl ID Board for PS/2.....$439 


4 Isrr ELS Level I 
A I toet EES Lev* ll r 
Advanced. Netware 


- $429 
-AJB9 
. 1050 


SFT fMelWart Zrt6 N*rTt^rC i«6 - 


.375/449 
.395/495 
,139 

PCI 30 Arenei Board______ 135 

AKCNET passive bubs / active bubs--- 72/359 

Alters FT latclllgenl hub coax _495 

ABC NET inlclpgenl hub fw tolled pair_..... 609 

Synoptks 

5051TP TnmscetvXT...$139 

1000 Cone/2500 Workgroup Cone........ 2575/0)9 

frara 

4 |xm hub .. $49 8 port hubs ___ $205 

Lancxnl/A 8 bit AJIGYET_____ 89 

tartcard/A 16 bit AKCNFt Board 
L tmp ad/E B bit EtheriK-t —.. . .— 


-$310 



Cuniplete OCR Software for ilS/Pitgc 
Kurto 

IS One 12X12 ™. $355 B/One 12x17 

Microtek 

WSF )0OC $ 1495 MSF )0«2 .$ 1395 

M3F 400G. . 2750 M&F Edge Feed _ 1050 

Sumtnaiketch II Digitizers 

12x12 ■■„-■■■.$335 I2xia . 


Xenix-NcC 286/386 - 
Word Perfect 4.2. 


- $509 


*-—. $599 


.. $175 


Cah-omp W1Z 1000 DPI ... 

Logitech 

Hi-Etez C9 Mouse .. $85 with Paint ..$99 

Thcfcnm 320PFI SetU/toi —-.99/109 

Microsoft Mice 

SerUt With paimbrtisb/wlih Wbadm _ $109/139 
Bus Mouse with Paintbrush ..... 105 


Supplier 

Sony 5.25’’ 360 KO»ox) . $9 

Sony 5 . 25 ** Cbtix) —- - 14 

Sony 3.5 ,r 720K (box) ....13 

Son> W 1.4AM tbox) __ .,*.25 

5.25" Diskette Case.. 9 

5*5? Di^bcHc Celw ll 

Totter cartridge for HP Des^fct Plus, 
lAsrrjrt 11 awd Jlp Call 

Data Cartritlgcj* 

DOlOO^ea.) . $19 DCJ>m^} M $27 
DC6<H)XL teach)... .29 


'Free Freight in the Continental U.S. 


Power Protection Products 

Tripptito 

SK6 Spike Bar_$29 CO* lsnhar $H$ 


Network Utilities 

Brightwork Development 

PS PriiU_*_$415 Queue FT __$119 

CO Moil 

25 Uiwr-- $495 Expand _ $445 

Remote__ 235 Gateway__ »95 

Cheyenne Software 

Netback —__$189 Monitrux__$505 

DO Vinci eMail Servers 

DOS .^$849 DOVWindows $1349 

Lon Systems 


Norton-Lambert Oasr-up 
Support 3.6 __$16$ 

On track 

disk Miiiuixrr N $99 

Tops 

NetPrinl 2.0_$115 Tops 2.1 — 

Traveling Software 

Desk I ink 2.2-- $95 Uplink 111_$92 


- $112 


Unix/Xenix 
Multiuser Products 

Digiboord fmetdami Serial Cards 
4 Part/8 Port ... . $645/795 

Wyse Terminals 

WY60 . $369 WV150 $305 

WV)70 14’ Color ..... B95 

I'CiD or Keyboard aptiatu J 

WV30/WY86 (both with Keyboard) __389 

Santa Cmz Operations etuapietesyi 

Xenix 286 _$995 Xenix 386 $ 1150 

Xenix Software 

PoxbaNe* 386_$779 Open Desktop .... (.'Jail 

Microsoft Word. . . . . 495 

VP/Et 1/3* Lser .....359/629 


LC1200 line Conditioner 

WW llaldTi lU-b.un 

— 

-45 
— 159 

2TO 

BC45d Battery Back-up.. ... . S*9 

OMKI450 w 4501AN Bidtery Back-up .419 

nrreivi am i»n.-L i.« iiu 

7 .. 

tWMPfll JIM) RaUery lin k up __ 

-795 

Software 




$179 

Borland Quaitro .....95 
t^n: Oiruiip^pc )B6 2,1 

(Juuirti l*m . 

.279 

619 

DaUstofoi ProComm Plus 



tlBww IV 449 

fV Iflfri PerfOrm 2 0 

R;B«vr_ 

.489 

.J59 

rh'ila. Ti i'iinuliivv Diiwt ArrntK . 

.49 

D«kv2rw ) J _ 


125 

Fifth Grnemlkm FaElbock Pina ... 

...... 102 

(89 

Generic CA4»> Uvrt 3. 


. l« 

Harvard Graphics.. 

IHM MNniai^ritr IV . 

... m 329 

.... . 2dQ 


123 r. 2.2_395 

Microsoft Works..... 99 

124 r. A0 . 

.495 

Word 5 0....2ft$ 

.7Q 

Paradox v. 3.0.Call PC Tools 5-5.79 

Peachtree Aratg. 111/wjUi Data Query149/ Z25 

Pm. Wrflr . . 144 ITEM Vi 4 It .64 

Quicken ... 39 

Symatec Q&A 3-0 ..215 

Dirwsllp* ril 
Timeline 3.0 

—159 
— 379 

125 

ttnrd Pl-rfiTl 4.1 . 


.249 

WiirdKIar Prti 5,5 . 


.225 


Ventura Publhtirt 2.0 . 


- 439/479 

— 569 


Windows Software 

Aldus P;i£cm.ikor 

AMI for Windows .. 129 

AMI Professional__ ..319 

Corel Draw _ 329 

Microsoft Windows 286/386 69/125 

Microsoft Excel 2.1 ..... 3 D 9 

MkrO-soft Word for Windows ,., 325 
Precision Superbase 2 Windows ,. 189 
Precision Supcrtoasc 4 Windows395 

HOC Windows Exprc^i nr Manager . l9 
Crcrtkhdk for Windows 1.0 —... 129 


Free Freight' 

3G-Dejy Money *Bock 
Gua rootee 

Toll-Free Service 8c Support 
No Credit Cord Surcharges 


Call br Prices on 
Other Peripherals & Software 


Call 1-800-PC BRAND 

(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 

PC Brand, Inc. 954 W Washington Si., Chicago, LL 60607 Canadian Fax * 312-633-2B88 Canadian Voice * 312-226-5200. We are open 
Mon ihm Kn.iBiim to 6pm Centr al Tunc MaslciCa n l, VI hi A, Discover, Checks and Approved P.O.s are Accepted. Prices and spccUtcations 
subject to clumge. BYTE 15-0$ [ “ 
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258 Super Sources 


A bout 20 years ago, in the re¬ 
search labs at IBM, computer 
scientists were working on a 
1-foot cube that in 10 years, 
they said, would contain the computing 
power of a room full of computers. We 
were the latest crop of new hires, and we 
didn't think it was possible. We were 
wrong. Nearly 10 years ago, a descen¬ 
dant of that box became the IBM PC. 

Today, the desktop supercomputer is 
becoming a reality. Bit by bit, micro¬ 
computers are chipping away at the 
power of the supercomputer by borrow¬ 
ing its techniques and concepts. In “Sep¬ 
arated at Birth/' Bob Ryan discusses 
areas in which microcomputers are ap¬ 
proaching the big boys, and areas they 
have not yet conquered. 

One of the techniques used extensively 
in supercomputers that holds great prom¬ 
ise for microcomputers is multiprocess¬ 
ing. You’ve seen the announcements for 
the Compaq Systempro, the Zenith Z- 
1000, and others that contain more than 
one CPU. But you don't necessarily have 
to go out and buy a multiprocessor sys¬ 
tem to get multiprocessing power. If 
you're on a network, you already have 
access to a supercomputer. In “Spending 
Your Free Time," David Gelernter and 
James Philbin explain how to use the idle 
machine cycles of a network’s many 
computers for parallel processing. 

Parallel processing is often used to de¬ 
scribe any kind of multiprocessing. But 
true parallel processing is a refinement 
of it—a subset, perhaps. Multiprocessing 
refers to the simultaneous processing by 
more than one processor of different ap¬ 
plications, programs, or processes with¬ 
in a program. True parallel processing is 
the simultaneous execution by more than 
one processor of different instructions 
within the same process, or even of itera¬ 
tions of an instruction within a single 
loop. It's a difference of granularity: 
Multiprocessing runs the spectrum from 
coarse to fine-grained; parallel process¬ 
ing implies fine-grained. 


Most multiprocessing machines can 
run standard software, but to really take 
advantage of the power of multiprocess¬ 
ing, you need appropriate systems soft¬ 
ware. In “A Fearful Symmetry,” Craig 
Keating discusses MPX, a multiproces¬ 
sor extension to SCO Unix that enables 
you to get multiprocessor performance 
from standard Unix applications without 
modifying them. 

Parallel processing is another tech¬ 
nique microcomputers are borrowing 
from supercomputers, as is specializa¬ 
tion. You've heard of dedicated file 
servers on a network; now there is a dedi¬ 
cated computational server. In “Super¬ 
computers Get Personal,” Sam Bogoch, 
Iain Bason, Jeff Williams, and Mike 
Russell explore this concept in a specific 
application: the new Compute Server 
from Torque Computers, which uses 
iSbOs for parallel processing. 

Another aspect of specialization is 
dedicating certain processors to certain 
jobs. One of the most CPU-draining jobs 
is handling I/O. Like supercomputers, in 
recent years microcomputers have begun 
to pack this task off to the new intelligent 
bus masters, leaving the CPU for more 
“important” work. In “Join the EISA 
Evolution,” Min-Hur Whang and Joe 
Kua describe the EISA bus master. 

Dedicated coprocessors can also be 
useful. Math coprocessors are essential 
for heavy-duty number-crunching appli¬ 
cations. Graphics coprocessors are be¬ 
coming the norm rather than the excep¬ 
tion. And in “A Calculating RISC/' 
Trevor Marshall tells how RISC co¬ 
processors will soon bring supercomput¬ 
ing power to the desktop. 

Perhaps today in the research labs at 
IBM or Cray or DEC, new hires are look¬ 
ing at rooms full of supercomputers and 
being told that in 10 years, that power 
will be available in a I-foot cube. This 
time. I'd believe those scientists. But 
then, this is just hypothetical. Or is it? 

—Jane Morrill Tazelaar 
Senior Editor, State of the Art 
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bsidiaries and 35 distributors in more 
of customers purchased more in 1989 


precedes us! From 
40 countries worldwide, thousands 
than ever before. And they were able to choose new products from an ever- 
expanding array of plotters, penless plotters, digitizers, recorders and supplies. 
The Graphtec reputation is one of building products that work well and last a 
long time. We earned that reputation the hard way, by delivering over 40 years 
of the best innovation, support, and after-sales service in the industry. 


One of the finest examples of Graphtec innovation is incorporated into our new 
TM1110/1210 series of thermal plotters. These plotters are unique thanks to the 
world's first single-substrate, large-format thermal head. The single head ensures 
a uniform, high-quality printout with superb 406 dpi (16 dots/nun) resolution. 

Hard copies can be made on three types of media: regular, thermal transfer and 
clear film. Also, RS-232C and Centronics interfaces come standard, as do GP-GL 
and HF-GL™ command sets. 
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STATE OF THE ART 

DESKTOP SUPERCOMPUTING 


Separated 
at Birth 

The design of your desktop computer is beginning to show 
more than a passing resemblance to that of a supercomputer 


Bob Ryan 



I t's funny how things 
work out. At the same 
time that Steve Woz- 
niak and Steve Jobs 
were building Apple 1 boards 
in a garage, Cray Research 
was putting the finishing 
touches on the Cray 1. At that 
time, the Apple I and the Cray 
l demarcated the lower and 
upper bounds of computing 
power and sophistication. To¬ 
day, the inheritors of the 
Apple 1 tradition are making 
inroads into areas once con¬ 
sidered the sole preserve of 
supercomputers. 

Simply put, supercompu¬ 
ters are the most powerful 
computers in the world. By 
using a number of sophisti¬ 
cated design techniques, the 
fastest supercomputers are 
able to maintain a sustained 
throughput of over 1 billion 
floating-point operations per 
second (1 GFLOPS) while 
performing real-world applications. By 
contrast, the shiny new 25-MHz 486 ma¬ 
chine on your desktop can sustain about 1 
million floating-point operations per 
second (1 MFLGPS), or one one-thou¬ 
sandth the throughput of a supercom¬ 
puter. However, desktop machines are 
closing the gap, primarily by incorporat¬ 
ing some of the same architectural fea¬ 
tures used in supercomputers. 


has a clock period of 40 ns. 
Obviously, if you could get 
the 486 to run at supercom¬ 
puting clock speeds, you 
would get TO times its current 
performance. 

Another major advantage 
supercomputers enjoy over 
personal computers is pipe¬ 
lining. Successful supercom¬ 
puter designs ensure that the 
processor spends most of its 
time processing. The proces¬ 
sor prefetches instructions 
and data to ensure that it is 
never idle. Part of the pipelin¬ 
ing concept is embodied by 
intelligent I/O. In a super¬ 
computer, I/O is handled by 
either a dedicated processor 
or a separate computer. The 
supercomputer’s arithmetic 
processors are reserved exclu¬ 
sively for crunching data. 

Another important super¬ 
computing concept is match¬ 
ing processor design to the 
task at hand. Most supercomputing ap¬ 
plications involve vector processing, 
which performs one or more operations 
on many different pieces of data at the 
same time. Consequently, supercom¬ 
puters are optimized to handle vector 
problems, although they aren’t bad at 
scalar processing, either. 

One last feature of supercomputers is 

continued 


Making a Computer Super 

Computer designers know lots of ways to 
boost throughput on a computer. The 
most obvious is to boost the dock speed. 
For example, the Cray Y-MP has a clock 
period—the amount of time it takes to ex¬ 
ecute one cycle—of 6.3 nanoseconds. 
HNSX Supercomputers’ SX-X, due to 
ship this year, reports a dock period of 
2,9 ns. In contrast, a 25-MHz 486 system 
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paralieiism—both macro- and micropar- 
al lei ism. (In fact, supercomputing is be¬ 
coming synonymous with parallel pro¬ 
cessing.) For example, the SX-X has up 
to four arithmetic processors sharing a 
common memory space—an example of 
macroparallelism. These processors 
consist of a vector and a RISC scalar 
unit, with each vector unit consisting of 
one, two, or four sets of vector pipelines. 
Each set consists of two add/shift pipe¬ 
lines and two multiply/logical pipelines. 
Because the pipelines operate simulta¬ 
neously—an example of microparalle- 
lism—each SX-X processor can execute 
up to 16 FLOPS. That’s a theoretical 
maximum of 5.5 GFLOPS per arithmetic 
coprocessor. No wonder they call these 
machines super. 

PCs in the Balance 

When first introduced, desktop com¬ 
puters were primitive by supercomputing 
standards. They used slow clocks (the 
Apple II had a dock period of nearly 900 
ns), employed no pipelining or intelli¬ 
gent I/O, enjoyed none of the benefits of 
specialized coprocessors, and exhibited 
neither macro- nor microparallelism. 

The situation today is far removed 
from what it was in 1976. The differ¬ 
ences between desktop machines and su¬ 
percomputers are more a matter of de¬ 
gree than a matter of type. The design of 
most desktop computers exhibits many of 
the properties that you associate with su¬ 
percomputers. The increased incorpora¬ 
tion of supercomputing features into 
desktop machines will continue to nar¬ 
row the gap between desktop and super¬ 
computing performance. 

Peddling Faster 

Take clock speed. Intel has already be¬ 
gun shipping 33-MHz (30.3-ns clock pe¬ 
riod) versions of the i486. By the year 
2000, Intel expects to be shipping a pro¬ 
cessor with a 4-ns dock that will still be 
compatible with the i486. Disregarding 
all the architectural improvements you 
can expect in such a chip, the decrease in 
clock period alone will result in a tenfold 
increase in speed. Supercomputers can’t 
look forward to a corresponding de¬ 
crease in dock period. They are already 
closely bound by the speed of light, 
which travels about 1 foot in 1 ns. 

In the near future, however, it will be 
advances in architecture, not faster 
clocks, that bring supercomputing per¬ 
formance to desktop machines. 

The Pipes Are Calling 

Pipelining—always a feature on super¬ 
computers—is becoming indispensable 



exhibit many properties 
that you associate with 
supercomputers. 

to desktop machines as well. One of the 
most important features of the i486, for 
instance, is a 5-stage instruction pipeline 
that helps keep the processor consistently 
busy. The new Motorola 68040 goes even 
further. It maintains separate instruction 
and data pipelines inside the processor, 
with separate caches for each. 

Although the complex-instruction-set- 
computer (CISC) processors are catching 
up, pipelining has had its biggest impact 
in RISC processors. These usually fea¬ 
ture two or more processing units, each 
with its own pipeline. The units execute 
in parallel, allowing RISC machines to 
execute multiple instructions simulta¬ 
neously, Some RISC processors also fea¬ 
ture separate external buses for data and 
instructions. 

Another area where desktop machines 
are finally emulating supercomputers is 
in intelligent I/O, Until recent years, 
most desktop machines used the central 
processor to move instructions and data 
between main memory and peripheral 
devices. Recently, however, sophisti¬ 
cated I/O buses such as the Micro Chan¬ 
nel and Expanded Industry Standard Ar¬ 
chitecture have freed central processors 
from having to worry about moving bytes 
around the system. The processor is able 
to concentrate on processing. 

Sharing the Burden 

Supercomputers have always featured 
specialized processors for specialized 
tasks. Likewise, desktop computers have 
used specialized coprocessors for years. 
For example, math coprocessors are 
available for all popular Intel and Motor¬ 
ola CPUs. The difference is that these 
processors are now being built onto the 
microprocessor chip itself. The perfor¬ 
mance advantages of this integration—as 
evidenced by the i486 and the 68040- 
are substantial. 

In addition, many companies offer 
general-purpose and special-purpose co¬ 
processor boards for different desktop 
machines. These boards perform tasks 
faster than the host CPU, thus speeding 
up the system. Some coprocessors offer 


better overall performance than the host 
and simply take over the system. Others, 
such as array processors, are designed to 
perform a specific task much faster than 
the host. 

Side by Side 

Advances in clock speed, pipelining, in¬ 
telligent I/O, and coprocessing will all 
substantially increase the performance 
of desktop machines in the near future, 
but parallel processing will surpass all of 
them in importance. Supercomputers 
feature both micro- and macroparallel¬ 
ism. Both forms are also showing up on 
desktop machines. 

Microparallelism is the presence of 
multiple execution pathways within the 
same processor. For example, the Intel 
i860 contains three separate pathways— 
integer, floating-point addition, and 
floating-point multiplication—that per¬ 
form math functions. Each pathway has 
its own pipeline, and they can execute si¬ 
multaneously. In addition, the floating¬ 
point adder and multiplier can be com¬ 
bined to form a vector processor. The 
i860 represents a trend toward multiple 
independent execution pathways in a pro¬ 
cessor, allowing the execution of more 
than one instruction per clock cycle—a 
type of architecture called superscalar. 

As the name implies, macroparallet- 
ism does not take place within a single 
processor, but involves tying together 
multiple processors of the same type. If 
the individual processors also feature 
microparallelism, so much the better. 
Processors in a macroparallel machine 
are tied together in two different ways, 
with a common bus and with point-to- 
point connections. 

Magic Bus 

When connected by a common bus, pro¬ 
cessors communicate by using shared 
memory; such machines are thus called 
shared-memory machines. A good ex¬ 
ample is the Cray Y-MP, which allows 
up to eight processors to access the same 
memory space. 

Recently, several companies have pro¬ 
duced shared-memory machines based 
on microprocessors. The Zenith Z-1QQ0 
and the Compaq Systempro are the two 
most notable examples. While shared- 
memory machines are relatively easy to 
program, they do have limitations. The 
biggest is that performance doesn’t in¬ 
crease linearly as processors are added. 

The more processors there are in a 
shared-memory system, the more time 
they spend contending for the bus and 
keeping data coherent, and the less time 

continued 
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AUTOCAD 386 ■ Zoom faster. Pan faster. Draw faster. AutoCAD 386 

combines world-standard CAD performance with full-force 32-bit workstation 
power—right on your 80386 -based PC. 

AutoCAD 386 is built for speed. It loads, redraws, and saves drawings up to 
62% faster than before. It accesses up to 16 megabytes of RAM and 4 gigabytes of 
virtual memory, making more room available for larger AutoLISP' and other appli¬ 
cations programs, memory-resident drivers, network interfaces 
and other utilities—which translates directly into more speed. 

Quick! Call Autodesk now to arrange a power-demo at 
the authorized Autodesk reseller nearest you. And upgrade 
your present version of AutoCAD for as little as $300. 
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they have to actually process data. As a 
result, such systems can only scale up so 
far before the addition of more proces¬ 
sors would simply saturate the bus. 

Message in a Bottle 
The second form of macroparallelism is 
called message passing. Here, proces¬ 
sors don’t share a common memory 
space; rather, they use their own mem¬ 
ory and communicate via messages— 
usually sent over serial links. Arbitra¬ 
tion and coherency are not a problem 
with such systems, but synchronization 
is. If one processor needs data from an¬ 
other, and the first hasn’t finished its 
computations yet, the second processor 
must wait until the first processor finish¬ 
es. The advantage of message-passing 
systems is that they can theoretically ac¬ 
cept an infinite number of additional pro¬ 
cessors and still obtain linear or near-lin¬ 
ear performance increases with each. 

Although they are harder to program 
than shared-memory systems, message- 
passing systems are showing up both on 
desktops and in supercomputing centers. 
Perhaps the most famous example of a 
message-passing machine is the Connec¬ 


tion Machine from Thinking Machines. 
This massively parallel machine features 
over 64,000 identical processors. Re¬ 
cently, Intel announced a message-pass¬ 
ing machine—the iSPC/860—that uses 
from 16 to 128 i860s and can deliver up 
to 7.6 GFLOPS. 

On the desktop, message-passing par¬ 
allel systems are best represented by 
transputer-based coprocessing cards. 
The Inmos transputer is designed specif¬ 
ically as a message-passing processor. Its 
low cost makes it a natural for desktop 
systems. 

The best thing about parallel-process¬ 
ing technology is that its effects are cu¬ 
mulative, If you increase the clock speed 
of the individual processors, you in¬ 
crease the speed of the system. Improved 
pipelining and better use of coprocessors 
within the individual processors also 
give a nice boost to system performance, 
regardless of any improvement to the par¬ 
allel architecture itself, 

Cray Me a River 

With most of what makes a supercom¬ 
puter “super” showing up in desktop 
machines, you can expect to be able to 


perform more and more supercomputing 
tasks on your desktop. Actually catching 
up with the Grays of the world is a more 
difficult proposition. To supercomputer 
buyers, the cost is secondary to the per¬ 
formance. Thus, supercomputer manu¬ 
facturers can use the latest technology, 
no matter what the cost, to achieve ever- 
i nc reas ing performance. 

The Cray Y-MP, for instance, uses 
high-speed, expensive ECL chips for 
main memory, instead of the MOS chips 
used in desktop machines. The SX-X 
uses BiCMOS static RAM. Both use 
high-speed bipolar elements throughout. 
Who will be the first to produce a ma¬ 
chine based entirely on gal Hum-arsenide 
technology? It will be a supercomputer 
manufacturer; you can count on it. 

Although you Ml certainly be able to 
perform many functions once reserved 
for supercomputers on your desktop, 
matching the performance of the latest 
and greatest supercomputer is currently 
prohibitively expensive. But don’t be dis¬ 
couraged; time is on your side. ■ 


Bob Ryan is a BYTE technical editor. He 
can be reached on BIX as “b, ryan. ” 
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Single Board Computers 
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DR DOS® Now Available 

Quark/PC + 

• NEC V-40® Processor 

• Video/LCD Controller 

• 8 or lO MHz Frequency 

• Up to 768K Memory 

Quark®/PC II 

• 80386 SX based 

• EGA® Video/Color LCD 
Controller 

• SCSI Hard Disk Control 

• Floppy Disk Control 

• Up to 4 Mbytes Memory 

To order or enquire call us today. 
Megatel Computer Corporation 
(416) 245 2953 FAX (416) 245-6505 
125 Wendell Ave., Weston, Ontario M9N 3K9 
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NewFase " for WordPerfect 

The instant font generator for WP 5.0/5.1. 
Create high-quality fonts as you need them. 
Use 90% less storage than with Bitstream. 
Get camera-ready output on most lasers and 
dot-matrix printers. Comes with not 1 but 10 
scalable fonts. Special symbols, foreign 
characters, and more. Optional Greek, Cyril¬ 
lic, APL fonts. From $149. 


VECTOR 

t e x 


Vector™ T E X 

The most complete scientific typesetting 
system available today. Scalable fonts, font 
effects, T^X standard and powerful new 
features. Saves more than 80% of storage 
as compared to other T^X's. Supports all 
major printers. Leaves other T^X's in the 
dust. Only $299, 


Call today for the latest catalog. 

( 718 ) 575-1816 
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Sola Sidekick: 

It'll Kick Your Power Problems Aside. 



ft makes no difference how much money 
you’ve invested in expensive computer and 
telecommunications equipment. If there’s 
a power disturbance, you ve got a problem. 

That’s why there’s Sola Sidekick, the eco¬ 
nomical UPS that’ll make light of even the 
most serious blackout. The Sola Sidekick 
features an advanced microprocessor- 
based designth at keeps yoursensitive 
el ectro n ic eq u i pm ent f u I ly f u n ct ional 
through all types of power line surges 
and sags. That means no loss 
ofvaluabledata.andnodam- 
age to your system’s components. 

What’s more, if a power failure continues for 
an unusually long period of time, this excep¬ 
tionally versatile unit even has the where¬ 


withal to alert you to shut down your 
electronic equipment. 

UL listed and CSA Certified, the 
Sola Sidekick is not only easy to 
use, but is also easy to look at. It 
compliments any office decor, yet 
takes up very little space. 

Sola Sidekick is only one of a full¬ 
line of power protection products 
made by Sola, And every product 
is designed with this single pur¬ 
pose in mind: If your equipment 
depends on power, you can depend 
on Sola. Try the Sola Sidekick. You’ll 
discover that you have absolutely 
nothing to lose...especially your 
important data. 


1717 Busse Rd.. Elk Grove Village, IL 60007 708/439-2800 800/BUY-SOLA 
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QNX. 

The OS for over-achievers 


QNX programmers have a decided advantage. 

Ybu see, people who use QNX enjoy the 
freedom that comes only with a flexible, 
modular OS. They appreciate the elegance 
of a message-passing architecture. And 
they marvel at the fact that QNX runs so 
lean—under 150K— yet out-performs any 
other re operating system. 

QNX users never worry about whether their 
applications will mate it at runtime, because 
they know QNX has proven itself again and 
again in the real world. 

Its no wonder that QNX users have achieved 
so much since the product was first released 
for the PC in 1982: over 80,000 systems 
installed in 47 counties world-wide, in all 
kinds of applications—from making cars 
to selling books to handling online credit 
card transactions. 

One reviewer dubbed qnx "The multi- 
everything OS.” Now, you might expect 


multiuser and multitasking, but realtime? 
And integrated networking? And true 
distributed processing? Best of all, these 
terms take on a new meaning with qnx. 

Multiuser, for instance, means up to 32 
terminals per micro. Multitasking 
cashes out as 150 tasks per machine, 
Realtime means not only priority-driven, 
preemptive task scheduling, but also speed: 
at 6,896 task switches/sec on a 16mhz286, 
QNX is at least a foil order of magnitude 
tester than a typical UNIX system. Inte¬ 
grated networking means you won't 
need yet another layer of software to set up 
a LAN, and you can use any mix of 
Intel-based micros—from vintage ’81 PCs 
to ps/2s. 

Distributed processing with qnx 
sounds too good to be true. But it is: Any 
task can access any resource— programs, 
files, devices, even CPUs— without going 
through the bottleneck of a central foe server. 


Besides the satisfaction that qnx developers 
get from using a test, powerful, and flexible 
os, did we mention that they also enjoy 
free technical support? 

If you’re wondering why you don’t already 
know al! about this great OS, you could try 
asking the over-achievers who are smugly 
guarding the secret of their success, 

Better yet, give us a call. We’ll tell you 
everything you need to know to become an 
over-achiever yourself. 



For more information or a free demo disk, 
please phone (613) 591-0931 


Quantum Software Systems Ltd,, 175 Terrence Matthews Crescent, ICanata, Ontario, Canada K2M IW8 

QNX ii a registered uadem ark of Quantum Software Systems Ltd. UNIX is a registered trademark ofATftT. PS/2 is a registered trademark of 
Iniernaciorotl Business Machines Corporal ton. © 39B9 Quantum Software Systems Ltd. 
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STATE OF THE ART 
DESKTOP SUPERCOMPUTING 


Spending 
Your Free Time 

A parallel system of supercomputer power is free for the taking 
in the idle machine cycles of a network’s processors 

David Gelemter and James Philbin 



O ne way to solve a 
difficult problem 
fast is to break the 
problem into sep¬ 
arate pieces and work on all 
the pieces at the same time. 

This idea is the whole basis 
for parallel computing. A 
parallel program breaks a dif¬ 
ficult problem into pieces and 
then distributes them to a 
crowd of waiting processors. 

All the processors work to¬ 
gether to find a solution. 

Parallelism is a tested and 
proven way to speed up the 
process of solving difficult 
problems. While we used to 
hear claims that it would be 
hard to find programs that 
could be “parallelized,” in 
fact, it has been harder to lo¬ 
cate large programs that can¬ 
not be. Parallel programs are 
being used in areas such as 
numerical problem solving, 
graphics, databases, simula¬ 
tion of large physical and engineering 
systems, and financial modeling. Today, 
if you’re interested in running programs 
quickly, you’re interested in parallelism, 
whether you know it or not. 

A parallel computer is a single ma¬ 
chine that can bring multiple processors 
to bear on one or more tasks. There are 
many parallel computers on the market, 
ranging from workstations with a small 


handful of processors to huge supercom¬ 
puters with thousands of processors. Par¬ 
allel computers are powerful, tend to be 
relatively simple, and will be a dominat¬ 
ing factor in computer architecture in the 
1990s. 

Parallelism’s most important arena, 
however, may have nothing to do with 
these machines. With appropriate soft¬ 
ware and a network, your existing com¬ 


puters can act as a powerful 
parallel computer. 

Hyperactive 

To run a program in parallel, 
you need at least two proces¬ 
sors, preferably more, con¬ 
nected together. A parallel 
computer meets these re¬ 
quirements, but so does a 
computer network. Whether 
the processors occupy one 
box or are strung out across 
the country, you can take a 
tough problem, break it into 
pieces, and hand one piece to 
each of n processors. 

Take a medium-size orga¬ 
nization, for example, with a 
network of 100 workstations 
or personal computers. How 
busy are the machines? What 
portion of processor cycles is 
actually idle? Assume that 
during normal work hours, 
the machines are idle, on the 
average, about half the time. 
The real amount of idle time may be a lot 
higher, however. Even if you run a lot of 
compute-intensive problems, you also 
read your mail, edit files, think, eat 
lunch, and so on. But assuming an aver¬ 
age idle time of 50 percent, this organiza¬ 
tion also owns, on average, a 50-proces¬ 
sor (or 50-node) parallel computer, and 
that’s during the workday. Overnight and 

continued 
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on weekends, it might own a 90- to 100- 
node parallel computer. 

How can you use this essentially free 
parallel computer? When some node on 
the network has a parallel program to ex¬ 
ecute, it can offer pieces of the program 
to other nodes. Some of them will be 
idle, accept a piece, and begin work. 
When they are finished, if they are still 
idle, they will accept another piece and 
keep going. Some nodes will be too busy 
to accept a piece. Others will be fairly 
busy, accept a piece, and progress slowly 
on it. Through this processor sharing, 
you can take advantage of quite a bit of 
the network’s unused capacity. 

We refer to this kind of network-based 
parallel computer as a hypercomputer\ A 
hypercomputer isn’t merely a computer 
network by another name; it’s the paral¬ 
lel computer that emerges from the idle 
portion of the network, like a genie from 
a bottle. The hypercomputer grows and 
shrinks depending on the network’s un¬ 
used capacity. It doesn’t live in a single 
box; it takes up temporary residence in¬ 
side all the network nodes that happen to 
be available at a given time. You can de¬ 
scribe the hypercomputer in statistical 


terms: its average power and its average 
size. Whenever the network expands or 
machines are upgraded, the hypercom¬ 
puter’s power pool grows. 

Processors inside a single-box parallel 
computer can usually communicate at 
much greater speeds than networked pro¬ 
cessors can, but the principle of parallel¬ 
ism is the same in both cases. Because of 
the difference in communications speed, 
some programs that run well on parallel 
computers do not run well on networks. 
But there appear to be many applications 
that succeed in both environments. 

While hypercomputers can be built on 
many different network protocols, you 
need appropriate software to release the 
genie from the bottle. Hypercomputer 
Linda, from Scientific Computing Asso¬ 
ciates, is one example of such software. 
It is built on top of the Network Computer 
System/Remote Procedure Call proto¬ 
col. NCS/RPC, from the Apollo division 
of Hewlett-Packard, takes care of data 
conversion between heterogeneous ma¬ 
chines. It also takes care of protocol con¬ 
version between different network archi¬ 
tectures. It runs on LANs and wide-area 
networks (WANs) and can encompass all 


sorts of machine architectures. (Bench¬ 
marks of hypercomputer Linda are pre¬ 
sented in reference 1.) 

Getting Coordinated 

Ordinary programming languages aren’t 
geared for writing parallel programs; 
you need a parallel language or program¬ 
ming environment. A good parallel-pro¬ 
gramming environment should augment, 
not obsolete, your favorite languages. 

Linda is a coordination language. It 
supplies the glue that enables you to ce¬ 
ment a bunch of independent processes 
together into a single parallel program. 
The separate computations can be ex¬ 
pressed in any language. A coordination 
language (e.g., Linda) can be combined 
with a computation language (e.g., C) to 
produce a complete parallel-program¬ 
ming language (in this case, C-Linda, 
also from Scientific Computing Asso¬ 
ciates). C-Linda systems exist for a vari¬ 
ety of shared-memory and distributed- 
memory parallel systems, 

A good parallel-programming envi¬ 
ronment exists at the language level, not 
system level. A coordination language 
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Secure software and data with reliable* effective 
protection products that won’t burden honest users, 

Glenco is a world leader in the area of software security products and 
services. Our copy protection products and data security products are second 
to none. They are designed to function on a wide variety of third party 
hardware. We have over 3500 satisfied software firms utilizing our products. 
We also have a JuiJ line of disk based protection systems. 


The parallel port interface (PPl) connects between the printer port on a PC and the 
printer cable. The PP1 holds two Key Tags, one on each side. Each Key Tag contains 
a secure custom chip which is pre-programmed by Glenco to only work with the 
assigned software package. A second Key Tag can be employed U> protect another 
package, or may be used to turn other software packages "on” H remotely or on-site. 


* MACHINES SUPPORTED ■ IBM 
PC/XT/AT & PS/2, Macintosh 

* OPERATING SYSTEMS - MS-DOS. 
XENIX, Network. Finder, &. Mu It Hinder. 


* LANGUAGES/COM FILER Over 50. 
including runtime packages, data bases and 
spread sheet*. We have a non-programmers 
interface ss well. 


* STANDARD KEY TAG - Software is 
protected for an unlimited number of 
executions. They are preprogrammed to 
include a sequentially assigned S/N. 

* COUPON KEY TAG - Software is valkl for 
a preset number of executions. The Coupon 
count can he restt remotely or on the cust¬ 
omers site by using a second update Key Tag. 


• READ/WRfTE KEY TAG - With 
programmable memory. Perfect for companies 
which have multiple products or a product with 
several optional modules- By having several 
packages protected using one Key Tag, your 
costs are lowered. 

• DURATION KEY TAG - Has a clock on 
board. (Available late ’S9) 


Call or write for more information. 

GLENCO 



ENGINEERING INC. 

SERVING THE SOFTWARE iNDUSTRY SINCE 1979 
721 W. Algonquin Road, Arlington Hts. r IL 60005. (312) 364-7833, FAX 384-760B 

In Europe contact: SDC Security Systems. The Netherlands 
Tel: + 31-45-441535, FAX: +31-45-444747 
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ACQUISITION 


Enter the picture,..the BayTech H-Series 
Multiport Control leiS'-stand-alone multiplexers 
that connect one host computer to as many as 
23 peripheral devices. By cascading, the number 
of devices you can connect is practically unlimi¬ 
ted. Full duplex transmission of asynchronous 
data is provided at speeds up to 38,400 bps. 
These intelligent multiports will operate with 
any RS-232C serial computer or peripheral 
device. (Optional RS-422A). 

The H-Series models have been used ex¬ 
tensively in each of these areas: 

• security and environmental sensing, to im¬ 
prove monitoring capabilities for large and small 
businesses § *4 . 


• industrial robotics-control environments, 
where multiple numerical or assembly-line 
machines can be centrally controlled 


computer and the peripheral ports may be con- 
nected to such devices as: bar code readers, cash 
registers, fire alarms, numerical machines, 
modems, plotters, printers, security systems, 
and terminals (see illus.). 


Courtesy Ford Motor Company. 

• data exchange among point-of-sale devices, 
through which a myriad of business equipment 
can be operated from one computer - 


RODUCT 

SUPPORT 


BayTech offers unlimited hotline technical 
support before and after you purchase a unit 
Designed and manufactured in the USA, the reli¬ 
able H-Series is UL- and C5A-listed and fully 
covered by a one-year warranty. 

So put yourself into the picture ...call us 
today to learn about the many ways the H-Series 
Multiplexer-Controllers can benefit your 
business. 


Courtesy Honeywell Protection 
Services. 

• medical data monitoring environments, where 
speedy responses are vital and critical informa¬ 
tion must reach the host computer immediately 




IX MODES OF 
MULTIPLEXING 


Bay Technical Associates , Inc. 

Data Communleations Products Division 
200 N. Second Street , P.Q. Box 387 
Bay St, Louts, MS 39520 USA 
FAX: 601-467-4551 
Phone: 601-467-8231 or toll-free 

800 - 523-2702 


To meet individual needs, these flexible, 
multifunctional devices are easily tailored by 
selecting one of six modes of multiplexing: time- 
division, port expansion/sharing, and four modes 
of buffered message multiplexing. In a typical 
application, the host port may be connected to a 
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Courtesy Siemens Life Support Systems. 


BAYTECH 

MULTIPLEXER- 

CONTROLLERS 

Alt Yum 




BayTech 

MJLTIFOiT CONTflCRlEa 

=29 


PD\tEfi 

i 3 4 5 If 

• £ 

***** 




iWi 

F * Ate. ' 3 

! ™|! 



^■i | 





































































































STATE OF THE ART 
SPENDING YOUR FREE TIME 


L inda is an elegant and easy-to-use 
parallel language. Its power and 
expressivity result from its use of tuple 
space for interprocess communications 
and synchronization. Tuple space is a 
global, associative, object memory that 
holds tuples. A tuple is a sequence of 
typed fields, where each field is an ex¬ 
pression that has a value or a potential 
value. For example, 

("person' 1 , 23, ?x) 

is a tuple with three fields. Two are 
values—the string "person" and the in¬ 
teger 23 ; one is a potential value—the 
variable x. 

Tuples can be inserted into, read or 
removed from, and evaluated (com¬ 
puted) in tuple space. Four operations 
accomplish these functions. 

out {f 1( . „, f J adds a tuple 
in(f lf ..., fj removes a tuple 
rd (f 1T ..., fJ copies a tuple 
aval(f^j ..i, f n ) evaluates a tuple 

The argument to each operation is a tu¬ 
ple, composed of fields f\ through f n . 
Each operation is atomic, so many dif¬ 
ferent programs can safely manipulate 
tuple space simultaneously. 

Adding to Tuple Space 

The out operation adds a tuple to tuple 
space. The value of each tuple field is 
computed before adding it to tuple 
space. These are called passive tuples. 
The evai operation behaves like out, 
except that field values are determined 
after adding the tuple to tuple space; 
they are computed concurrently. These 
are called active tuples. An active tuple 
turns into a passive tuple when the 
values of its field expressions have been 
determined. 

Typically, the fields of an eval oper¬ 


Meet Linda 


ation contain procedure calls. For ex¬ 
ample, if sqrt(n) is a procedure that 
yields the square root of n, then 

eval(sqrt(4), sqrt(9), sqrt(l6)) 

creates an active tuple with three field 
expressions and adds it to tuple space. 
Once in tuple space, the active tuple 
creates a new thread of control (a pro¬ 
cess) for each field and computes its 
value in that thread. 

The active tuple above turns into the 
following passive tuple once all its field 
values have been determined: 

( 2 , 3 , 4 ) 

Computing a field value in an active tu¬ 
ple may invoke other Linda operations, 
including eval, to communicate with 
other processes. 

Retrieving from Tuple Space 

The in and rd operations retrieve tuples 
from tuple space. The in operation re¬ 
moves a tuple; rd copies one. Tuples 
have no names or addresses; rather, in 
and rd use associative matching to lo¬ 
cate them. This is similar to the kind of 
matching that occurs in a relational 
database. 

The arguments to the in and rd oper¬ 
ations form a tuple template. Templates 
are formed in the same way that tuples 
are formed and have the same syntax, 
but they aren’t put into tuple space. In¬ 
stead, they’re used to gel tuples out of 
tuple space. Only passive tuples can 
match a template; thus, in and rd never 
obtain active tuples. If no matching tu¬ 
ple is available, in and rd will wait until 
one shows up. 

A field in a tuple can contain a value 
or a potential value. Potential values 
have a "?** in front of their f ield expres¬ 
sions. For example, 


in("account", id, ?name, ?amount) 

is an in operation with a tuple template 
containing four fields, two with values 
(the string "account" and the variable 
id) and two with potential values (the 
variables name and amount). When this 
template matches a tuple in tuple space, 
the values of its third and fourth fields 
will be assigned to the variables name 
and amount. 

Computer Dating with Tuples 

If a tuple and a template have the same 
numbers of fields and their correspond¬ 
ing fields match, then the tuple and the 
template also match. For a tuple field 
and a template field to match, the fields 
must have the same type, and either 
both fields contain equivalent values or 
one field contains a value while the 
other is a potential value. 

For example, the tuples 

("example", 1) 

( ?s , 3) 

(example , ?j) 

match each other if the variables have 
the following declarations: 

int 1 = 3} 
int j; 

char example[] = "example"; 
char s [8]; 

Programs that are designed to use tuple 
space are portable across widely diver¬ 
gent parallel architectures, including 
shared-memory, message-passing, and 
network-connected systems. 

FURTHER READING 
C-Linda Users Guide and Reference 
Manual , Scientific Computing Asso¬ 
ciates, Inc. (246 Church St., Suite 307, 
New Haven ,CT 06510). 


supports process creation and interpro¬ 
cess communications. Both services are 
usually available directly from the oper¬ 
ating system in one form or another. 
Thus, you could bypass coordination lan¬ 
guages and rely directly on the operating 
system for the parallel-programming 
support that you need. This strategy is 
simple; unfortunately, however, it is also 
primitive, 

A coordination language is supported 


by a compiler and a program-develop¬ 
ment environment; an operating-system 
library is not. (The C-Linda compiler, 
for example, is the most important piece 
of the C-Linda system. It is implemented 
as a precompiler generating standard C 
language code.) 

The C-Linda compiler supports clean 
syntax, compile-time error checking, 
and high-level run-time debugging and 
visualization. Most important, it is an 


optimizing compiler, so it can support 
Linda operations efficiently with mini¬ 
mum run-time expense. A communica¬ 
tions model like Linda’s would be impos¬ 
sible without compile-time optimization. 
Even a first-rate distributed operating 
system like Mach is no more a substitute 
for Linda than it is a substitute for C. 
Mach and Linda have different purposes. 
(On the other hand, Mach is an excellent 
foundation for Linda.) 
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A good parallel-programming envi¬ 
ronment must be portable. It must run on 
any reasonable parallel computer and on 
any collection of network hosts. Most im¬ 
portant, it must be easy to use. Where 
hypercomputers are concerned, this en¬ 
tails some special requirements. 

A Harmonious Match 

Parallel programs for hypercomputers 
face some special conditions. For one, 
you don't know which processors a given 
program will run on. For another, you 
don’t know how many processors it will 
run on—a program must be able to take 

A 

II tuple 

space is an object that 
exists, but you can’t say 
exactly where. 


advantage of whatever processors are 
available at the moment. In addition, net¬ 
work nodes may enter and leave a compu¬ 
tation as it progresses. 

One approach to handling these condi¬ 
tions is to use the “master/worker” pro¬ 
gramming paradigm. A master process 
breaks a program into pieces, or tasks. 
Each of a collection of identical worker 
processes grabs a task, performs it, 
sends the result back to the master pro¬ 
cess, grabs another, and so on. When no 
tasks remain, the job is finished. 

To build this kind of program with 
Linda (see the text box “Meet Linda” at 
left), tasks are dropped into Linda’s 
tuple space , one task per tuple. When a 
worker process needs a task, it simply 
reaches into tuple space and grabs one. 
(Tasks can be started in a particular 
order, if necessary, by using an appro¬ 
priate data structure. See reference 2.) 
Tuple space can hold input data or inter¬ 
mediate results as well. When a worker 
process finishes a task, it drops the result 
into tuple space, and the master process 
scoops it out. 

This kind of Linda program works the 
same way regardless of where the worker 
processes are, or how many there are (as 
long as there is at least one). Tasks are 
scheduled dynamically. As a result, the 
program works the same way with one 
worker or 100 (100 workers merely run 
through the pile of tasks faster). Reason¬ 


able load-balancing occurs automati¬ 
cally—one worker process may complete 
a dozen short tasks while another works 
on a single long one. 

Joining and leaving computations be¬ 
come simple, in principle. A node that 
was busy but is momentarily free simply 
grabs a task and begins work on it. A 
worker process can easily leave between 
tasks. (Although a worker cannot for¬ 
mally resign from a computation, high¬ 
er-priority local demands can slow its 
progress. To cope with this possibility, 
the master process might reissue tasks 
under some circumstances.) 

Consider the interesting conceptual 
harmony between hypercomputers and 
tuple spaces. A tuple space is a kind of 
shared memory, but unlike other shared 
memories, the objects in a tuple space 
have no addresses—they are retrieved by 
relational database-style matching. So, 
the physical location and the relative or¬ 
dering of the tuples are irrelevant. 

A tuple space is merely a flock of free- 
floating tuples; they have no physical ad¬ 
dresses to tie them down. A tuple space 
as a whole is a physical object that exists, 
but you can’t say exactly where. 

This same freedom holds for hyper- 
computers. They exist and can solve 
problems, but they aren’t tied to any par¬ 
ticular location, any particular proces¬ 
sor. As such, they are in perfect harmony 
with Linda. 

As Invisible as Possible 

In a hypercomputer, a node can be any¬ 
thing from a single-processor PC to a 
shared- or disjoint-memory parallel 
supercomputer. We’ll use the term node 
to refer to any machine connected to the 
network. 

The Linda-based hypercomputer had 
two principal design goals: 

1. It should be invisible to network users 
who are not hypercomputer users; it 
shouldn’t affect the efficiency or respon¬ 
siveness of any network node. 

2. It should recover as many idle ma¬ 
chine cycles on the network computers 
as possible without compromising the 
first goal. 

The principle of invisibility is very im¬ 
portant. You don’t want to donate your 
unused machine cycles to the hypercom¬ 
puter if your local environment suffers. 
In practice, you can’t achieve total invisi¬ 
bility, but you can come close. 

There are three ways in which the hy¬ 
percomputer can degrade the perfor¬ 
mance of a network node: 
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1. It can grab processor cycles that you 
could have used locally, 

2. It can overload the network with hy¬ 
pe rcomputer traffic. 

3. It can force nonhypercomputer pro¬ 
grams out of main memory. 

If each node can decide when and on 
what basis it is available, the hypercom¬ 
puter cannot grab locally needed cycles. 
A node’s local owner decides on an avail¬ 
ability policy, and the node announces it 
to the hypercomputer. Furthermore, hy¬ 
percomputer processes are scheduled 
with background priority; therefore, they 
run only when the node has nothing else 
to do. 

We don’t believe that hypercomputer¬ 
generated network traffic will be a seri¬ 
ous problem. Most networks operate 
with large reserves of communications 
capacity. These reserves will be even 
larger with high-bandwidth fiber-optic 
networks. 

Even in high-traffic networks, com¬ 
munications demands tend to be high 
only during specific periods of the day 
(e.g., during network backups). In addi¬ 
tion, hypercomputer programs tend to be 
coarse-grained, to do as much computing 
as possible between communications op¬ 
erations, Excessive hypercomputer-gen- 
erated communications affects both the 
users and the hypercomputer applica¬ 
tions adversely, so applications develop¬ 
ers will probably avoid it. 

Forcing nonhypercomputer programs 
out of main memory isn’t a factor for idle 
nodes. But for nodes in interactive use, 
this effect may be noticeable, particular¬ 
ly when you stop interacting with the 
computer for several minutes and then 
start again. If you notice this effect and 
don’t like it, you can change the avail¬ 
ability policy for your node. 

Getting Down to Basics 
Configuring the hypercomputer requires 
listing all member nodes and describing 
the hardware configuration and avail¬ 
ability policy of each. It is becoming in¬ 
creasingly common for LANs and WANs 
to be interconnected with other net¬ 
works. Where this is so, nodes must be 
associated with the hypercomputer they 
belong to. A node can belong to only one 
hypercomputer at a time (although it is 
possible for a node to be part of one hy¬ 
percomputer during the day and another 
at night). The hypercomputer configura¬ 
tion file specifies which nodes are poten¬ 
tial members of the hypercomputer. 

After establishing the configuration, 
the local-node configuration file must be 
set up; each potential hypercomputer 


node needs its own copy of this file. It 
has two parts: the local node’s hardware 
description and its availability policy. 

The hardware description contains en¬ 
tries such as processor genus and species 
(e.g., genus Motorola MC68000, species 
MC68030), number of processors, MIPS 
(millions of instructions per second) rat¬ 
ing for each processor, presence or ab¬ 
sence of floating-point accelerators, and 
(if they are present) their MFLOPS (mil¬ 
lion floating-point operations per sec¬ 
ond) rating. The hypercomputer knows 
this information for most common pro¬ 
cessors. 

The availability policy specifies when 
the node is available to the hypercom- 
putcr. The options include the following: 

* time period when the node is 
available; 

* load average above which the node 
becomes unavailable; 

* whether or not the node is available 
if someone is logged onto it, and if 
so, after how many seconds of no in¬ 
teraction (this option is mainly for 
PCs and workstations); and 

* maximum number of hypercom¬ 
puter processes allowed on this 
node. 

If any of the availability criteria is unsat¬ 
isfied, the node is unavailable. 

Daemon Run 

The hypercomputer needs a way to dis¬ 
tribute the processes among its various 
processors. The hypercomputer daemon 
(a process that runs continuously in the 
background) performs this distribution; 
it has two parts—the scheduler and the 
allocator. Every node in the hypercom¬ 
puter runs the daemon. When it starts 
up, the daemon loads the configuration 
file to determine which nodes belong to 
the hypercomputer. If a particular node 
is a designated scheduler node, the dae¬ 
mon checks with the network location 
broker. Then the scheduler part of the 
daemon sits back and waits for nodes to 
declare themselves available. 

The scheduler must be running for the 
hypcrcomputer to be available. If the net¬ 
work is up, the hypercomputer can and 
probably should be available. To ensure 
this level of reliability, it’s a good idea to 
replicate the scheduler so it can run on 
more than one node. But it’s not neces¬ 
sary; the scheduler can run as a single, 
unreplicated server. If it is replicated, 
each scheduler knows where its peer 
schedulers reside. They communicate 
among themselves, ensuring that each 
has an up-to-date copy of the available 
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processor d atabase. If one of the schedul¬ 
ers fails, the daemon will start a peer to 
replace it 

The allocator part of the daemon reads 
the local-node configuration file on 
start-up, then queries the location broker 
for the scheduler's address, and registers 
its node with the scheduler. The registra¬ 
tion message includes the node's address 
and its configuration information. At 
this point, the scheduler knows that the 
node is part of the hypercomputer but is 
not yet available. Next, the allocator de¬ 
termines whether the node is available, 
using its local availability policy as a 
guide. If the node is not available, the al¬ 
locator becomes inactive for a while. It 
wakes up every so often to keep checking 
availability. 

If the node is available, its allocator 
sends a message to the scheduler noting 
current load average and an availability 
time-out period. The scheduler makes a 
new entry in its node queue, which is or¬ 
dered on load average, with least-loaded 
nodes first. Local allocators send the 
scheduler refresher messages every so 
often as notices of their continued avail¬ 
ability, If the scheduler doesn’t receive 
such a message before the end of a time¬ 
out period, it assumes that the node in 
question is no longer available. It will as¬ 
sign no further work to that node until it 
receives a new availability message. 

Handing Out the Work 

Linda programs create processes on the 
hypercomputer with the eval operation. 
When a Linda program wants to create 
other processes, a request is sent to the 
local allocator. The message requests 
one or more processors and may contain 
processor-specific information such as 
processor type or minimum MIPS or 
MFLOPS rating. The message also gives 
the name of the program (or programs) 
to run on the allocated processors. 

The allocator forwards the message to 
the scheduler. The scheduler then selects 
appropriate processors, marks them un¬ 
available, and sends messages to the allo¬ 
cators on each of the selected processors. 
These messages request that the allocator 
create a new process and run the speci¬ 
fied program. 

The local allocator is responsible for 
creating any hypercomputer processes 
that are allocated on the local node. 
When it receives a creation message from 
the scheduler, the allocator creates a new 
process, with a background priority, and 
runs the specified program in it. 

A node can run more than one hyper- 
computer process at the same time. Be¬ 
fore sending the “create process” mes¬ 


sage, the scheduler marks the allocated 
node unavailable. After creating the new 
process, the allocator continues to check 
its node's availability. If it is still avail¬ 
able, the allocator informs the scheduler. 

Users access the hypercomputer 
through its shell. This shell includes 
commands to run Linda programs, com¬ 
pile them for different processor types, 
show the status of processes and proces¬ 
sors, kill a process on any node, kill a 
program and all its associated processes, 
and submit programs to be run at a later 
time. (The hypercomputer software also 
includes a hypercomputer tuple scope, 
which is a graphical interactive debug¬ 
ging and analysis utility for use with Lin¬ 
da programs.) 

Uncorking the Bottle 

Although parallel computing has usually 
implied multiple processors in one box, it 
is no longer restricted to this view. The 
many processors in a network can be har¬ 
nessed and used for parallel processing 
as well. You need appropriate software to 
access this hypercomputer, but other 
than that, it is essentially free for the tak¬ 
ing by using unused, but available, ma¬ 
chine cycles from the various processors 
on the network. 

As networks proliferate in the work¬ 
place, hypercomputers can use this wast¬ 
ed power. While communications be¬ 
tween processors within a single box may 
be faster, the concept of parallelism 
works the same way across the network. 
Hypercomputer Linda is one example of 
the kind of software that can access this 
power and let the genie out of its bottle. M 
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A Fearful 
Symmetry 

Watch out, uniprocessor systems — here’s systems software that 
can harness the power of multiple processors 


Craig Keating 



M ultiprocessing 
is hot. With 
companies like 
Compaq and 
Zenith Data Systems now 
selling systems that harness 
the power of multiple micro¬ 
processors, personal com¬ 
puters can compete in areas 
formerly reserved for much 
larger systems. To comple¬ 
ment their multiprocessing 
hardware, some of these com¬ 
panies are turning to MPX 
from The Santa Cruz Opera¬ 
tion (SCO) as one means of 
providing multiprocessing 
software, 

MPX—a multiprocessor 
extension to SCO Unix—is 
based on smp (for symmetric 
multiprocessor) from Corol¬ 
lary, It is an off-the-shelf soft¬ 
ware package that runs on 
several multiprocessing com¬ 
puters, including the Corol¬ 
lary 386/smp and 486/smp, 
the Compaq Systempro, the Zenith Z- 
1000, the Mitac Series 500 s and the 
Apricot MC486. MPX is designed to let 
you run software developed for SCO 
Unix on a multiprocessing system with¬ 
out modification. It also lets you take ad¬ 
vantage of standard peripheral devices 
by running unmodified device drivers. A 
look at it points out the problems inherent 
in designing multiprocessing systems. 


MPX Roots 

Corollary has been developing multipro¬ 
cessor software and hardware for over 
four years. Its primary goal is to provide 
core multiprocessor systems that take ad¬ 
vantage of off-the-shelf third-party soft¬ 
ware and peripherals (see the text box 
“The smp Hardware’* on page 222). For 
this reason, the company discarded soft¬ 
ware solutions that involved message¬ 


passing and proprietary oper¬ 
ating systems. Instead, smp 
consists of numerous en¬ 
hancements to an already 
popular operating system— 
SCO Unix System V7386. 
SCO Unix was used as the 
base for smp because of its 
dominant market position, its 
large installed base, and the 
many software applications 
and device drivers available 
for it. 

To maintain compatibility 
with SCO Unix applications, 
Corollary restricted ail multi¬ 
processing modifications for 
smp to the kernel. The smp 
kernel consists of one text seg¬ 
ment and one data segment, 
just like the uniprocessor ker¬ 
nel. All CPUs in the system 
run a single copy of the kernel 
text and share the same kernel 
data. The smp kernel runs 
standard off-the-shelf Unix 
applications. 

In addition, the smp kernel supports 
AT-bus peripheral devices with off-the- 
shelf Unix device drivers. This software 
and hardware compatibility doesn’t re¬ 
quire any source code changes or recom¬ 
pilation. The fact that an smp system is 
running with more than one CPU is 
transparent to the user in every way ex¬ 
cept performance, 

continued 
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The smp Hardware 


486/SMP BLOCK DIAGRAM 


Serial I/O Serial I/O SCSI 



Figure A: The 486/smp block diagram shorn the dual-bus nature of the smp 
hardware. The default CPU provides access to standard peripherals via its 
connection to the AT bus. The high-speed C-bus connects the processors to each 
other and to the shared memory. Optionally, the processors can also provide 
direct I/O to the C-bus. 


O n the hardware side, Corollary 
provides a core computer system 
consisting of CPUs, caches, memory 
boards, and buses. This technology, 
termed 386/smp and 486/smp, lets you 
add more than one CPU to a PC archi¬ 
tecture. In fact, the first CPU in the sys¬ 
tem is completely PC compatible; it has 
access to global shared memory and an 
AT bus. Since the AT bus is not suitable 
for multiple CPUs, the smp architecture 
includes a second bus called the C-bus 
(cache bus). The AT bus is used for 
booting the system and for third-party 
peripherals, while the C-bus provides 
increased memory bandwidth, cache 
coherency, and fairarbitration. 

To satisfy the memory bandwidth 
that multiple CPUs require, each CPU 
comes with a local 256K-byte direct- 
mapped, write-back cache that transfers 
written cache data to the common 
shared memory only when needed. The 
write-back cache reduces bus and mem¬ 
ory contention by approximately a fac¬ 
tor of five when compared to a compara¬ 
ble write-through cache. Minimizing 
bus traffic lets you connect up to 10 
CPUs to the shared memory while keep¬ 
ing the bus utilization under 50 percent. 

The 486/smp is a global shared mem¬ 
ory architecture (see figure A). Each 
CPU may or may not have I/O interfaces 
associated with it. Figure A shows two 
CPUs with serial I/O, one with a SCSI 
port, and one with an AT bus. This not 
only prevents I/O bottlenecks by dis¬ 
tributing the I/O among different CPUs 
in the system, but also minimizes the 
number of slots needed to create a 
powerful system. Performance-critical 
I/O (i.e., disk and serial I/O) has been 


moved to the additional CPUs. This uti¬ 
lizes the significant bus-speed advan¬ 
tage of the C-bus while freeing up the 
scarce bandwidth of the AT bus. The 
SCSI disk adapter, in particular, was 
designed with scatter-gathering DMA 


logic and specialized to take full advan¬ 
tage of the C-bus. 

The smp hardware is used in the Ze¬ 
nith Data Systems Z-1000 and Mitac 
Series 500, as well as in Corollary’s 
386/smp and 486/smp. 


Shadowed Structures 

Because existing Unix utilities and de¬ 
vice drivers access routines and data 
structures in the kernel and rely on their 
results or contents, certain parts of it 
could not be modified for smp. To main¬ 
tain full compatibility with all Unix ap¬ 
plications and device drivers, the file 
system layout, system call interface, ob¬ 
ject and executable file formal, kernel 
data structures, and kernel routine pa¬ 
rameters, actions, and return values re¬ 
main unchanged. However, the kernel 
must maintain more information than the 
standard Unix data structures contain to 
allow multiple CPUs to run tasks simul¬ 


taneously. This additional information is 
kept in new data structures established in 
parallel to the standard ones; this main¬ 
tains both applications software and 
driver compatibility. 

You install the smp kernel by install¬ 
ing new object files into the Unix Link 
Kit and rebuilding the kernel. Booting 
the smp kernel is the same as booting a 
standard Unix kernel on a 386 or 486 ma¬ 
chine: The BIOS ROM toads the kernel 
into memory and passes control to it. 
Once booted, the smp kernel determines 
the multiprocessor-platform type (e.g., 
486/smp, Systempro, or Z-1000) and the 
number of CPUs in the system. 


The smp kernel was designed to meet a 
number of important goals. It must pro¬ 
vide both source code and binary com¬ 
patibility with existing Unix applications 
and device drivers. It must also require 
minimal changes to the uniprocessor 
Unix kernel, take an incremental ap¬ 
proach to multiprocessing modifica¬ 
tions, provide hardware portability, and 
result in increased performance under 
intensive work loads as the number of 
CPUs increases from one to 16. 

Kernel modifications for smp were 
made strictly to support multiprocessor 
technology. For the most part, these 

continued 
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changes involved making areas in the 
kernel reentrant, not rewriting large por¬ 
tions of it. The minimal changes involved 
in producing reentrant code reduce the 
risk of incompatibility. In addition, mini¬ 
mizing kernel changes simplifies the task 
of tracking future Unix releases. 

Multiprocessor technology greatly in¬ 
creases the number of users the system 
can handle. An smp system can start out 
supporting a few users and incremental¬ 
ly grow to support over 200. This addi¬ 
tional capability forced some kernel pro¬ 
filing and resulted in optimizations that 
provide increased performance without 
compromising compatibility. 

The Quest for Compatibility 

Compatibility is achieved by restricting 
modifications made to the kernel and by 
establishing certain guidelines for those 
modifications. In keeping with the phi¬ 
losophy that multiprocessing should be 
transparent to the user, you don't need to 
modify application programs to take ad¬ 
vantage of multiple CPUs. Thus, the smp 
kernel can run all the standard Xenix/ 
Unix applications available from third- 
party software vendors. 

Maintaining driver compatibility is a 
more difficult task. To ensure it, kernel 
header files, routine parameters, and re¬ 
turn values are left unaltered. This al¬ 
lows the smp kernel to run device drivers 
from third-party hardware vendors un¬ 
modified. In fact, the device-driver 
source code doesn't even require recom¬ 
pilation. 

The Incremental Approach 

In its earliest development stages, the 
smp kernel was not very symmetric. 
Only the CPU that booted the system (the 
“default” CPU) could execute system 
code; the other CPUs executed user code 
only. During the design process, some 
added testing using commercial applica¬ 
tions determined the frequency with 
which each system call was used. Then, 
on an incremental basis, the system calls 
that composed 80 percent of the total call 
frequency were modified so that any 
CPU could execute them. However, the 
default CPU must still execute the re¬ 
maining system calls. The system uses a 
table—established at link lime—to deter¬ 
mine (at run time) whether a given sys¬ 
tem call can execute on any CPU in the 
system or only on the default CPU. 

At first, the smp kernel also restricted 
device drivers to the default CPU, so you 
could link any device driver to the kernel 
without modifying or even recompiling 
it. However, now you can modify perfor¬ 
mance-critical device drivers so that any 


CPU in the system can execute them. 
(Unmodified drivers will still run only 
on the default CPU.) The system main¬ 
tains a table that shows which device 
drivers have been modified. The smp 
kernel can thus determine at run time- 
just before calling a device driver— 
whether any CPU or only the default 
CPU can execute its code. 

The incremental approach used to 
modify system code and device drivers 
points out the advantages of having a de¬ 
fault CPU. This CPU provides the hard¬ 
ware and software environment that stan¬ 
dard drivers expect; thus, all existing or 
future device-driver code can execute 
unmodified. Letting you take advantage 
of the latest innovations in driver soft¬ 
ware as it becomes more advanced is an 
important feature of smp. The default 
CPU also minimizes engineering risk by 
letting Corollary and third-party device 
makers test each modified driver or new¬ 
ly distributed system call. 

Scheduling User Processes 
Once you boot the smp kernel, the system 
can execute any user program (i,e. T pro- 
cess) on any of the CPUs in the system. 
The scheduler code chooses the process 
to be executed next by selecting the one 
with the highest priority. The scheduler 
is multithreaded, so all CPUs can exe¬ 
cute it simultaneously. Each CPU is thus 
self-scheduling; Each is responsible for 
selecting which process it will execute. 
The alternative would be to have a single 
controlling CPU using a complicated 
load-balancing algorithm to migrate pro¬ 
cesses to the individual processors. 

Like its uniprocessor cousin, the smp 
kernel has a single run queue that all the 
CPUs in the system share. The run queue 
is a linked list of all processes that are 
ready for immediate execution. When a 
CPU is available, it removes the highest - 
priority process from the run queue and 
executes it. When the process is no 
longer executable (e,g., when it is wait¬ 
ing for I/O), the CPU returns it to the run 
queue and chooses another process. 

The scheduler in the smp kernel uses 
the standard Unix priority algorithm to 
select a process. It has only been modi¬ 
fied to accommodate the default CPU. 
When a CPU other than the default en¬ 
counters unmodified device-driver code 
or a nonmultithreaded system call, it re¬ 
turns the process to the run queue after 
marking the process as one that can run 
only on the default CPU. The scheduler 
will let only the default CPU select a pro¬ 
cess that is marked. As soon as the de¬ 
fault CPU executes the marked section of 
code, the process is once again marked 


as executable by any CPU. 

The default CPU chooses marked pro¬ 
cesses before any others, regardless of 
the priorities of the unmarked processes. 
If it finds no marked processes, it will 
execute the highest-priority unmarked 
process. The default CPU must search 
the run queue only once to determine its 
next process, regardless of whether it 
chooses a marked or an unmarked 
process. 

The smp system provides the schedul¬ 
er with additional multiprocessor sys¬ 
tem-control features through a pseudo- 
driver. You invoke these additional 
control features using calls to the driver. 
Unlike using additional system calls, 
using a driver doesn't compromise com¬ 
patibility. The pseudo-driver supports 
the following additional features: 

* enable/disable CPUs from execut¬ 
ing processes; 

* lock a process to be executed by a 

specific CPU; and 

* force a CPU to execute only pro¬ 
cesses that are locked on it. 

These features were crucial initially for 
smp kernel development and debugging. 
Because of this, the system still fur¬ 
nishes both the interface to these driver 
calls and an application program that 
uses them. In general, however, the 
scheduler performs markedly better 
without using these features. 

Getting in Sync 

In a multiple CPU environment, proces¬ 
sors execute common kernet code and 
operate on common data structures. The 
mechanism that guarantees mutual ex¬ 
clusion to code and data is called syn- 
chronizaiion. 

Many sections of code-called critical 
sections—cannot tolerate more than one 
CPU executing them at the same time. 
There are a number of ways to provide 
mutual exclusion using software-locking 
mechanisms, but they are costly and im¬ 
pose a lot of extra overhead. The smp 
kernel requires synchronization support 
in hardware. 

Specifically, the smp kernel requires 
that the hardware support “test and set.” 
This is typically supported with the xchg 
instruction in the 386 and i486 proces¬ 
sors, These chips have a lock signal that 
the hardware can use to support indivis¬ 
ible bus cycles. The xchg instruction will 
assert LOCK for the duration of the in¬ 
struction; therefore, no other CPU can 
access memory between the read and the 
write exchange. 

continued 
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A unique lock protects each critical 
section in the smp kernel. Each lock is a 
2-byte structure denoting busy and own¬ 
ership conditions. The busy byte con¬ 
tains either a 0 or a 1 (a 1 means that a 
CPU currently owns the lock). The own¬ 
ership byte holds the identification of the 
owning CPU. Primitive locking and un¬ 
locking routines in assembly language 
use the xchg instruction to acquire locks. 
A CPU acquires a lock prior to the criti¬ 
cal section and releases it after that sec¬ 
tion has been executed. 

Pat a Lock on It 

If a lock is busy when a CPU wishes to 
acquire it, the CPU waits in a spin loop 
(see figure 1). Corollary performed ex¬ 
tensive testing to both discover which 
were the critical sections and guarantee 
that they were of short duration. Short 
critical sections allow the smp kernel to 
wait for a lock rather than having to per¬ 
form an overhead-intensive context 
switch to another process, thereby com¬ 
promising performance. (For more in¬ 
formation, refer to The Design of the 
Unix Operating System by Maurice J. 
Bach [Prentice-Hall, 1986],) Each lock 
in the smp kernel has been evaluated for 
its frequency of lock requests and the 
number of spin loops executed while 
waiting for it. This testing verifies that 
spin loops due to locked critical sections 
occur infrequently. 

It is important to note that a CPU ac¬ 
quires a lock on behalf of a particular 
process. Each CPU maintains its own 

continued 
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Figure 1: Locks on critical sections of kernel code keep individual processors 
from corrupting the common shared kernel data. (a) Acquiring a lock can involve 
a spin loop when another processor already owns the lock, (b) Freeing a lock 
is straightforward. 
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SMP PERFORMANCE BENCHMARKS 



Figure 2: Graphing the results of the Neal Nelson and Associates Business 
Benchmark reveals how performance under the smp kernel increases as more CPUs 
are added to the system. Each line represents a different type of task. Some of the 
tasks show a near-linear increase. The flat lines represent disk-access time tests; disk 
access doesn'i improve as you add CPUs. 


lock stack so that it knows about all the 
locks acquired for a particular process. 
Just as important, being a stack, it also 
maintains the exact order in which the 
processor acquired the locks. To avoid 
system deadlock, some critical sections 
have an imposed lock hierarchy, and 
their locks must be acquired in an exact 
sequence. 

When a process in the smp kernel sus¬ 
pends itself by calling sleepO, all the 
locks it holds at that point must be re¬ 
leased or the system could deadlock. Be¬ 
cause the lock stack maintains acquired 
locks, releasing them is a simple proce¬ 
dure: The system copies the current state 
of the lock stack to the executing pro¬ 
cess’s kernel stack and then releases the 
locks. This gives other CPUs access to 
the locks. When the process resumes, 
the system uses the saved lock stack to re¬ 
acquire the same locks. The process then 
continues executing from the critical sec¬ 
tion where it suspended itself. 

The smp kernel doesn’t add any new 
situations that cause a process to suspend 
itself that aren’t in standard Unix. This is 
another factor that lets the smp kernel 
work with multiple CPUs without exten¬ 
sive modifications to standard Unix. It 
also makes tracking future releases of 
Unix as easy as possible. 

You can think of some of the kernel’s 
critical sections as a group of critical sec¬ 
tions with small pieces of reentrant code 
in between. Rather than acquiring and 
freeing locks on many small sections. 


the process acquires a single lock for the 
group. This allows the smp kernel to 
minimize the locking overhead in the 
system. The lock is acquired only once as 
long as the reentrant portion of the criti¬ 
cal section is short. 

The lock and unlock routines are the 
only parts of the kernel that are responsi¬ 
ble for acquiring and releasing locks, and 
for maintaining the lock structure and 
lock stack. Both routines are coded in as¬ 
sembly language and streamlined for the 
typical case: lock availability. Timings 
with a 25-MHz 386 CPU determined that 
a lock takes 16.6 microseconds and an 
unlock takes 12.1 /ts. On a 25-MHz i486 
CPU, these figures drop to 6.6 ps for a 
lock and 4.8/is for an unlock. 

The Other Half 

The smp kernel was originally designed 
for Corollary’s 386/smp and 486/smp 
products. Currently, however, it also 
runs on other systems. Ports to other 
hardware systems took place as manufac¬ 
turers began searching for multiproces¬ 
sor systems software. Because the hard¬ 
ware-dependent portions of the smp 
kernel were segregated into a couple of 
kernel source files, initial ports typically 
took weeks. 

Since then, the smp kernel has been 
further modularized to support new 
multiprocessor platforms without smp 
kernel source code. A single file of 10 to 
20 short hardware-specific routines and 
an entry in a hardware-pi at form multi¬ 


processor switch table are all you need. 
Because of this modularization, ports 
can now be done in a matter of days. 

The smp kernel doesn’t exist in a vacu¬ 
um. No matter who the manufacturer is, 
the kernel requires that the underlying 
hardware architecture include four vital 
features: global shared memory, support 
for test and set, individual CPU-to-CPU 
interrupts, and cache transparency. 

You need global shared memory be¬ 
cause the smp kernel requires that all 
CPUs have access to all memory. In ad¬ 
dition, all CPUs must view memory 
identically: They must all see the same 
physical byte of memory at the same lo¬ 
cation. Also, the smp kernel assumes 
that there is no “distant memory” for any 
of the CPUs. 

The smp kernel uses test and set as the 
mechanism that ensures that kernel data 
structures and critical sections are pro¬ 
tected. This capability must be present in 
the hardware. The smp kernel further re¬ 
quires that each CPU be able to individ¬ 
ually interrupt all other CPUs and that 
this interrupt be maskable to ensure the 
protection of critical sections of soft¬ 
ware. 

Most multiprocessor architectures 
feature CPU caching designs to maintain 
high system performance. The smp re¬ 
quires that the hardware provide for 
cache coherency and that, other than ini¬ 
tial cache flushing and enabling, the co¬ 
herency scheme be transparent to the 
kernel. 

Compatibility Plus 

While the smp kernel was designed with 
compatibility as the highest concern, 
performance was not overlooked. As fig¬ 
ure 2 demonstrates, performance under a 
60-user work load increases significantly 
as you add CPUs to the system. 

The popularity of SCO Xenix and 
Unix means that a large proportion of 
Unix implementations use Intel-based 
platforms. Adding multiprocessor tech¬ 
nology provides these machines with a 
growth path. It gives you the ability to in¬ 
crease performance as your system needs 
change. 

The Corollary smp kernel, as incorpo¬ 
rated into SCO MPX, provides a growth 
path that is compatible with PC platforms 
and SCO Unix, In addition, the kernel of¬ 
fers a binary-compatible operating-sys¬ 
tem platform that you can run on power¬ 
ful multiprocessing platforms. ■ 


Craig Keating is manager of multiproces¬ 
sor software for Corollary, Inc. (Irvine, 
CA). He can be reached on BIX c/o 
“editors ." 
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Introducing the PostScript solution 
that makes sense 



PostScript emulation for the HP LaserJet HP, 
ID and the new LaserJet HI printers 

If you don't want to spend a fortune on a 
PostScript® printer, but want the same high quality 
output and sophisticated graphics, we have a 
solution for you. PacificPage Personal Edition™ is an 
affordable and easy to use PostScript emulation 
cartridge for your HP LaserJet UP, IID*, or III 
printer. It provides the same high quality output of 
a PostScript printer and now, even supports Adobe 
Type 1 downloadable outline fonts. And if you’re a 
Macintosh® user, there's a version available for you 
too. 

Everyone agrees. PacificPage is the PostScript 
solution that makes sense! Here's what they're 
saying: 

"Users said that PacificPage offers a better combina¬ 
tion of reasonable cost and ease of use " 

PC Week, August 7,1989 

..produces pages that look strikingly better than 
those produced by a 300-dpi Adobe PostScript printer" 
PC Magazine, November 28,1989 

"PacificPage offers the easiest way to get PostScript 
output from a non-Post Script laser printer .. .PacificPage 
is also the most convenient solution because users can 
print files in one step , without exiting the application ... 
The ability to scale all 35 fonts to any size and the fact 
that most , if not all , graphics packages have extensive 
PostScript support are two reasons to buy PacificPage" 
PC Week, November 20,1989 



PCComputmg "PacificPage is the easiest 
to use , highest quality 
PostScript emulator yet." 

PC /Computing 
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For your nearest authorized dealer, or for more 
information on our full line of laser printer en¬ 
hancement products, call Pacific Data Products at 
(619) 552-0880. 

Pacific Data Products—Plug into Power 
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BENDING OVER 
BACKWARDS WONT 
GET YOUR APPLICATIONS 
UP AND RUNNING 



When your front-end tools fall short* don't get bent out of shape. 
Get JAM, the user interface management system that goes far 
beyond the front end tools provided by other vendors. JAM has 
everything you need to build powerful, completely portable 
applications quickly and easily. ^ With JAM, you can create 
and link together the screens, windows, fields and menus that 
make up an application. The result is a working prototype that 
incorporates special features like extensive field edits and 
validations* context-sensitive help* pop-up windows and pulldown 
menus—all withou t coding* ► And if you're working with 

databases, JAM's database interface, JAM/DRi, links your 


S' Supports MS/DOS? 08/2? XENIX? 
UNIX? VMS™ Primes? AOS/VS? VOS? 
MPE/XL? jRMX* 

[zf Links to Informix? INGRES? Oracle? 
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STATE OF THE ART 

DESKTOP SUPERCOMPUTING 


Supercomputers 
Get Personal 

Torque’s new i860-based ComputeServer is fresh and fast — 
an attractive way to serve up computational power 

Sam Bogoch, Iain Bason, Jeff Williams, and Mike Russell 



B ringing supercom¬ 
puter performance 
to your desktop is 
not so much a ques- 
lion of technology as it is one 
of economics. Many compa¬ 
nies build workstations and 
coprocessors that, at least in 
some areas, deliver super- 
computing performance from 
desktop machines. The prob¬ 
lem is that you can spend a 
fortune trying to outfit every¬ 
one in your organization with 
high-priced hardware. The 
ComputeServer from Torque 
Computer offers an afford¬ 
able alternative. 

The ComputeServer (see 
the photo on page 233) is a 
parallel-processing comput¬ 
ing engine that delivers super- 
computing performance by 
putting a “desktop supercom¬ 
puter” on a LAN. As a pe¬ 
ripheral resource for personal 
computers and workstations, 
it is analogous to already-popular print 
and file servers found on most LANs. In 
fact, it is the large installed base of stan¬ 
dard networks (the ComputeServer uses 
Ethernet) that makes the computational 
server concept viable. The server ap¬ 
proach is also consistent with the needs 
of most desktop “power” users who 
wouldn't use a supercomputer full-time 
but would require its power in bursts. 


Client-Server Computing 

The ComputeServer uses a client-server 
architecture—much like the database 
servers that are becoming so popular on 
LANs, Applications are split into client 
and server portions. The client portion 
runs on your desktop machine and pro¬ 
vides the user interface for the applica¬ 
tion. The server portion consists of com¬ 
putationally intensive code residing on 


the ComputeServer. The cli¬ 
ent calls this code as needed, 
and the server returns the re¬ 
sults (see figure 1). 

While the ComputeServer 
is transparent to users, it is 
not transparent to program¬ 
mers. Applications must be 
modified to take advantage of 
its power. Fortunately, many 
programmers are already us¬ 
ing structured-programming 
techniques to divide user-in¬ 
terface modules from compu¬ 
tationally intensive ones, so 
converting code to support a 
true client-server approach is 
not difficult. 

The system software takes 
advantage of modular pro¬ 
grams by using the Linda 
memory model originated by 
David Gelemter at Vale (see 
“Getting the Job Done,” No¬ 
vember 1988 BYTE), Linda 
adds just six statements to a 
conventional language such as 
C, yet it easily splits client and server 
functions and handles all the communi¬ 
cations between the two. Just as impor¬ 
tant, Torque's Linda implementation 
allows multiple server subtasks to exe¬ 
cute simultaneously on the Compute- 
Server's multiple processors. 

Linda automatically handles the two 
main problems in getting one or more 

continued 
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COMPUTESERVER SOFTWARE 



Figure 1: A ComputeServer application exists on both the client and server 
machines . Communication between the two parts occurs in tuple space. 


applications to run on multiple proces¬ 
sors: process creation and data consisten¬ 
cy. It spins off tasks to run on the differ¬ 
ent processors and makes certain the 
tasks send and receive the right data at 
the right times. 

Torque’s implementation of the Linda 
model asynchronously spins off C func¬ 
tions, as well as linked code in FOR¬ 
TRAN 77 or other languages, onto one 
or more remote processors. Linda treats 
the multiple CPUs as a processing pool. 
It can allocate any processor to one or 
more subtasks that the application pro¬ 
grams create. 

Linda also creates software-based 
global memory for passing data between 
the client machine and the Compute- 
Server’s multiple processors. The system 
subdivides the available processor pool 
on the fly among multiple clients and 
keeps each client’s memory space sepa¬ 
rate during execution. 

End of the Rainbow 

The processors at the heart of the Com¬ 
puteServer supply its supercomputing 
power. The system contains from one to 
16 Intel i860s, which offer marked per¬ 
formance advantages over other current 
RISC and complex-instruction-set-com¬ 
puter processors (see “Intel’s Cray-on-a- 
Chip,” May 1989 BYTE). 

The 1-million-transistor i860 includes 
a RISC core, a vector-capable 64-bit 


FPU, 4K-byte and 8K-byte data caches, 
and hardware support for three-dimen¬ 
sional graphics primitives. The tight 
coupling of these functions within a sin¬ 
gle chip via fast, wide (up to 128 bits) on- 
chip buses provides much faster floating¬ 
point performance than the multichip 
sets needed to implement other RISC 
architectures. 

The i860 can reach 66 million float¬ 
ing-point operations per second at peak 
performance, although only a few appli¬ 
cations, such as neural-network simula¬ 
tions, can effectively harness all the po¬ 
tential of the microprocessor’s multiply- 
accumulate pipeline. A more realistic 
performance figure is the 17 MFLOPS 
quoted by Intel for running an optimized 
UNPACK suite. The processor should 
be able to sustain 10 MFLOPS in most 
nonoptimized applications. 

So, a ComputeServer with 16 process¬ 
ing units is capable of more than 1000 
MFLOPS at peak performance, and 160 
MFLOPS sustained. By comparison, a 
Mac IIx can sustain 0.4 MFLOPS; a 
SPARCStation 1, L2 MFLOPS; and a 
Cray X-MP with four processors, 200 
MFLOPS. A uniprocessor Compute¬ 
Server for $20,000 runs nearly as fast as 
the original Cray 1 on many applications. 

The i860 also offers an upgrade path to 
superscalar technology, also known as 
very long instruction word technology 
(see “VLIW: Heir to RISC?” August 


1989 BYTE). A superscalar architecture 
features multiple integer and floating¬ 
point arithmetic units within a single 
processor. Advanced compilers can si¬ 
multaneously assign different jobs to 
these processors. Superscalar is a form 
of parallel processing called microparal¬ 
lelism , which, unlike the macroparallel¬ 
ism of the ComputeServer’s multiple 
processors, is transparent to the pro¬ 
grammer. As superscalar technology 
matures, future Torque machines will 
continue to incorporate both microparal¬ 
lelism and macroparallelism. 

Ties That Bind 

One of the central concerns in parallel 
processing is how to most effectively tie 
multiple processors together. In distrib¬ 
uted-memory architectures, each pro¬ 
cessor has private RAM and commu¬ 
nicates with the other processors via 
messaging links. In shared-memory ar¬ 
chitectures, processors share the same 
bus and main memory. 

Often, software development issues 
obscure the debate about the underlying 
pros and cons of each of these hardware 
architectures. The key issue becomes 
which architecture is easier to program 
for a given job, rather than which one is 
inherently better. Because programming 
a shared-memory machine is often easier 
than programming a message-passing 
one, most people are willing to live with 
the higher hardware costs and lack of 
scalability associated with the former. 

However, C-Linda and other new de¬ 
velopment tools have made these archi¬ 
tectures interchangeable from a pro¬ 
grammer’s point of view. Either 
architecture, or a hybrid of the two, can 
perform most parallel-programming 
tasks handily. Linda has shown that the 
real key to successful parallel processing 
is a machine’s ability to provide high 
bandwidth and low latency for inter¬ 
processor communications. 

The Virtual Tree architecture used in 
the ComputeServer combines many of 
the advantages of shared-memory and 
message-passing architectures. Devel¬ 
oped by the ComputeServer design team 
in 1987 for the multi-8086 Parallon pro¬ 
cessor, the VT uses a layered hierarchy 
of messaging buses optimized for burst- 
mode transmission. The tree is called 
“virtual” because each branching layer 
is implemented as a fast-messaging bus 
rather than as many slower point-to-point 
links. 

Unlike the buses on shared-memory 
systems, the fast-messaging buses pass 
messages rather than access and arbitrate 
shared-memory locations. Thus, you 


232 BYTE * MAY 1990 
















































STATE OF THE ART 
SUPERCOMPUTERS GET PERSONAL 


don’t need the complex bus-snooping 
hardware of shared-memory systems, 
and processors on one bus do not need 
knowledge of transactions occurring on 
other buses. 

The kicker is that, because the system 
passes messages by way of these very fast 
shared channels, it can adapt to changing 
communications loads without employ* 
ing any complex routing overhead. The 
VT also provides a hardware-broadcast 
facility that dramatically improves bus 
utilization when you have to share data 
among many processors. 

The single-layer VT bus used in the 
ComputeServer is 64 bits wide, features 
burst mode, and is capable of 66-mega¬ 
byte-per-second point-to-point transfers 
and l-gigabyte-per-second effective 
broadcast transfers when all 16 proces¬ 
sors are “listening.” The bus supports up 
to 32 devices within a given layer. The 
system can employ addresses that the 
processors don’t use to accommodate 
parallel I/O devices such as multiple disk 
drives, frame buffers, and real-time data 
acquisition systems. 

Each processor board contains one or 
two complete i860 processing units, each 
with up to 16 MB of local static-column 
DRAM, and interfaces to both the VT 
and the system I/O bus (see figure 2). 
The ComputeServer backplane can hold 
up to eight processor boards (16 CPUs). 
This modular architecture allows board- 
level upgrades to increase the number of 
processors, or board swaps to new CPUs, 
For instance, if you have an earlier, 
transputer-based ComputeServer, you 
can upgrade to an i 860 system for the cost 
differential between the new system and 
your current one. 

ComputeServer I/O 

Central to the computational-server con¬ 
cept is the ComputeServer’s ability to 
connect to standard networks. Although 
the I/O requirements for a computational 
server are less complex than those for 
file and database servers, rapid response 
to input tasks and sustained network per¬ 
formance are still critical. The system 
employs a dedicated 386-based processor 
to handle I/O functions, and it features 
an Extended Industry Standard Archi¬ 
tecture backplane to ensure compatibil¬ 
ity with both current and future high¬ 
speed networks. 

The I/O processor runs Unix System 
V/386 and manages the ComputeServ- 
er’s built-in hard disk, which stores both 
executable code and temporary data 
files. The widespread availability of net¬ 
working hardware and drivers for this 
I/O processor and bus combination 
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Figure 2: The ComputeServer uses an industry-standard I/O bus and a proprietary 
fast-messaging bus. Each processor has its own local memory. 


means that the ComputeServer can sup¬ 
port new networks without redesign. The 
high-level system software must simply 
be ported to the new I/O boards. 

Software Architectures 
For all its high-tech hardware, the Com¬ 
puteServer would be useless without 
software capable of harnessing its power. 
One option considered was to implement 
a system using the X Window System’s 
(referred to as X Window hereafter) 
smart-terminal model of computation. 

The X Window model has a limited set 
of primitives for the desktop machine 
(the “window server” in X Window ter¬ 
minology) to execute, and it effectively 
runs the entire application on the server 
(the “window client”). These standard 
primitives express any communication 
between client and server. This places 
the desktop system in the role of intelli¬ 
gent terminal; it translates your input 
into primitives that the server uses, and 
primitives from the server into on-screen 
graphical elements, 

continued 



The Torque ComputeServer connects 
to standard networks to deliver 
unparalleled computing power to 
Macintosh, DOS, and SunOS clients. 
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One problem with this model is that re¬ 
sponse time and interactivity suffer be¬ 
cause of the communications load on the 
intervening network. Another is that the 
user interface is defined by the computa¬ 
tional-server “client,” not the desktop 
“server,” sometimes forcing you to 
straddle different styles of computing 
when you switch from local applications 
to remote ones. 

While the ComputeServer can support 
X Window applications, it doesn't use 
the X Window model as its primary 
mode of communications. A true compu¬ 
tational server should fit transparently 
into desktop environments, rather than 
the other way around. You should not 
have to log onto a remote system; your 
applications should do that for you. 

The desktop machine should run the 
bulk of a server-capable application; this 
ensures the highest system responsive¬ 
ness. Only those routines that require 
sustained computation should be farmed 
out, on the fly, to the computational 
server. One of the biggest challenges, 
therefore, is to provide the tools needed 
to build this new class of applications. 

Implementing Linda 

The ComputeServer layers its Linda en¬ 
vironment above industry-standard soft¬ 
ware elements. The I/O processor's use 
of System V/386 means that you can log 
onto the system under Unix. In this ca¬ 
pacity, the system can be used as an X 
Window client. 

More important, the ComputeServer 
uses TCP/IP as the lowest internal layer 
of Linda communications between desk¬ 
top machines and the ComputeServer. 
When compiling a client/server applica¬ 
tion, the system links the appropriate 
communications stubs into the run-time 
libraries at each end. The exception to 
this rule is the SCSI direct-connect op¬ 
tion, which lets you connect directly to 
the ComputeServer, monopolizing all 
the processing power in the system. This 
connection uses a more direct transport 
mechanism. 

Client/server applications handle all 
connectivity between the ComputeServ- 
ei and desktop machines. You don't have 
to modify or bypass your desktop com¬ 
puter's system software. You also don't 
have to install dedicated drivers or up¬ 
date ComputeServer applications when 
you upgrade to a new version of your 
desktop operating system. 

Sharing, Not Shared, Memory 

Linda uses tuple space to maintain data 
consistency among far-flung processes. 
In effect, tuple space is a database that is 


shared by processes within a Linda pro¬ 
gram, It lets you think in terms of shared 
memory even when, as in the Compute¬ 
Server, no physically shared memory 
exists. Processes spun off by a Linda 
program can read, extract, or insert tu¬ 
ples, which resemble records in a data¬ 
base (see the text box “Meet Linda" on 
page 216 for a summary of Linda func¬ 
tionality). 

For performance reasons, Torque im¬ 
plements tuple space as hash tables dis¬ 
tributed among the ComputeServer pro¬ 
cessors. A client computer accesses tuple 
space through a “proxy" in the Com¬ 
puteServer, which automatically con¬ 
verts all data types—including complex 
C structures—from the i 860's format to 
the desktop computer's and vice versa, 

A 

true 

computational server 
should fit transparently 
into desktop 
environments, not the 
other way around. 

Programs running on your desktop com¬ 
puter and the ComputeServer look the 
same, but the ComputeServer can access 
tuple space faster—by orders of magni¬ 
tude—than a desktop client can. 

At the lowest level, ComputeServer 
processors access tuple space by using 
burst-mode transfers over the VT bus. 
The system divides tuples into small 
packets that it sends at speeds approach¬ 
ing the maximum transfer rate of the VT: 
66 MBps. Round-robin arbitration gives 
every processor a turn to transmit a pack¬ 
et. Using packets to transmit tuples re¬ 
duces latency by interleaving large and 
small transfers across the same channel. 
Otherwise, transferring large tuples (for 
example, a lOK-byte array) would gener¬ 
ate unacceptable delays for other, small¬ 
er transfers waiting their turn. 

To reduce hardware complexity, the 
transfer mechanism is actually imple¬ 
mented in software using the i860 T s reg¬ 
ister/memory block-copy instructions. 
The system first synchronizes the pro¬ 
cessors involved in a given packet trans¬ 
fer. Then the transmitting processor be¬ 


gins a block memory-to-register copy 
(thus reading from its memory). The 
synchronized receiving processors begin 
register-to-memory copies (writing to 
their memories) at the same time. As 
each processor increments its respective 
address bus, 64-bit-wide buffers simply 
“pour” the resulting data from one mem¬ 
ory to another across one or more layers 
of the VT bus. Because the i860 is capa¬ 
ble of driving even static column RAM at 
its full bandwidth, this method is as fast 
as any custom-designed DMA controller. 

Optimizing Linda 

A bare-bones Linda system is similar to a 
simple distributed database, with each 
processor in the system storing the tuples 
created by out() statements within its 
resident processes. When a request for a 
tuple can't be satisfied locally, the pro¬ 
cessor broadcasts the request to all the 
other processors. 

If the request is an inp () or an rdp(), 
each processor replies immediately with 
either a matching tuple or a “no match” 
message. If an immediate match is not 
found, the remote processors store the re¬ 
quest. The originating processor can pe¬ 
riodically flush its old requests from the 
other processors. Aside from synchroni¬ 
zation details, that's all there is to a basic 
Linda system. 

One optimization employed on the 
ComputeServer is used by most Linda 
systems. It involves separating tuples 
into different partitions. In a given Linda 
program, out() operations put tuples 
into tuple space, while in() and rd() re¬ 
trieve them from it. 

Cursory inspection usually reveals 
that some out() statements produce tu¬ 
ples that can't possibly be retrieved by 
certain in() statements. For instance, 
out ("Torque", 5 . 5 ) produces a tuple 
that in("Computer", ? & real) just 
won't read . Most Linda programs tend to 
have at least three or four natural parti¬ 
tions in their tuple space. Storing these 
separately improves the speed of the Lin¬ 
da run-time kernel on each processor. 

A more sophisticated optimization is 
the pre-send. This technique uses the 
VT’s hardware broadcast to send newly 
generated tuples to other processors be¬ 
fore they are requested. No matter which 
process requests the tuple, it will find the 
information already resident on its pro¬ 
cessor. The principle is similar to that 
used by some disk-caching systems, 
which prefetch data blocks from the disk. 
In most cases, pre-send is best used spar¬ 
ingly, since the extra tuple copies it gen¬ 
erates can rapidly fill system R AM. 

continued 
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Why Experienced Computer Users 
Don’t Think Very Much About Modems 


Our research shows that knowledge¬ 
able MIS managers, PC coordina¬ 
tors, and end users simply don't 
want to think of modems at all. 

Not exactly what modem 
makers relish hearing! But it's 
hardly surprising that you wan t to 
save your thinking for bigger and 
more important things. 

Modems are a lot like plumb¬ 
ing. As long as the data is flowing, 
they Ye practically invisible. How¬ 
ever, when something goes wrong, 
those little boxes are just lavished 
with attention. 

By then, you’ve lost data, time, 
money, and perhaps an opportu¬ 
nity. Both senders and receivers are 
dismayed and disarrayed. 

Fortunately, there are simple 
ways to limit this aggravation. 

Our research suggests a few points 
to keep in mind. 


The cost of the modem is not 
the modem*s cost. 


The fixed price of the modem 
is relatively insignificant. Ongoing 
costs matter far more. 

In the long run, for example, a 
high-speed modem can save you a 
small fortune on phone bills. More 
data sent in less time means less 
money to the phone company. 

You can also save with more 
reliable and robust modems that 
communicate over a wide range of 
telephone line conditions. 

Resending data costs both time 
and money. The less time you 
spend transmitting data, the more 
time you have to spend on your 
business. 

Downtime and adaptation time 
can also cost you dearly. 

Be sure to ask if the 
modems are compatible 
with their earlier gener¬ 
ations. You don’t want to 
start with suppliers who 
regularly obsolete their 
own products, or who 
don't offer you an 
upgrade path. 


Modem support can be a real 
hassle with die wrong vendor. 

Setting up and installing your 
modem can affect both your 
budget and your sanity. Many 
manufacturers forget to make their 
modems easy to use! 

This becomes expensive when 
you want to start up fast or need to 
support a large number of users. 

Dip switches, on-line help 
screens, and easy-touse manuals 
should be demanded. It also helps 
to have a quick-reference guide 
printed on the bottom of the case. 

In sticky situations, it's vital to 
have toll-free support and applica¬ 
tions engineering. 


Bottom line: 

The data must get through* 

A bit of data traveling from 
your computer is converted by your 
modem and sent to your local 
telephone office. 

From there, it is exposed to the 
vagaries of phone lines, various 
transmission media, and weather 
patterns. 

They all conspire to corrupt 
your data and slaw down your 
throughput. 

All modems are not created 
equal; some are less sensitive to 
noise and have better error- 
correcting protocols. 

Some are simply more robust 
and have better filters. 

Modems are more than mere 
commodities — technology does 
count. 


fct When things go wrong* I want 
the supplier there.’* 

That's when you need the tight 
supplier on board. Look for one 
who gives fast turnaround time on 
repairs and adjustments, and who 
doesn *t vanish after the sale. 

Look for a company with 
history and promise — one that's 
here today and here tomorrow. 


Not everyone needs the same 
modem. 


The best way to keep modems 
from wasting your time and money 
is to buy them from a reliable 
supplier w r ith a broad product line. 
Those with limited lines sometimes 
try to cram square pegs into round 
holes. 

People with differing applica¬ 
tions have differing requirements. 
Dealing with a broad-line supplier 
simplifies ordering, reduces 
training/support time and cost, 
and limits hassle and coordination. 

In the end, if you give enough 
consideration to choosing the right 
supplier, yotrll hardly have to give 
modems any thought at all. 


U.S, Robotics has been making modems 
and communications equipment for 
discerning customers since 1976. 


The Intelligent Choice in Data Communications 

Call us toll-free at 1-800-DIAL-USR 
(In Illinois, 708-982-5001) 

U.S. Robotics h a registered trademark 
oflXS. Robotics, Inc. 

In Canada, call 1-8(10-5538560. 

In the United Kingdom, Miracom Technology, 
Lid, (0473) 253-888 



FREE REFERENCE BOOK 

Please send me the 108-page Data Communications Concepts— titled with illustrations, 
diagrams, and clear explanations — absolutely free and without obligation. 


Siate 


Phone L 

Mail to: US. Robotics,. Atm: Marketing Dept. 8100 N, McCormick Blvd. 
or call us toll-free a I 1-800-DIAL-U SR (In Illinois, 708-982-5001}. 


Skokie. IL 60076. 
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The ComputeServer system decides 
which tuples to pre-send based on a mix 
of compile-time and run-time factors. 
For instance, it's better to pre-send tu¬ 
ples that rd() operations are going to 
match, since they leave the tuple around 
for other operations. The in() operation 
removes it. 

The ComputeServer also minimizes 
network communications by having one 
of its processes act as a proxy for the 
desktop computer. All tuple searching 
and synchronization are performed be¬ 
tween the proxy and the other processors 
in the ComputeServer. When a tuple is 
chosen, it’s sent back to the desktop com¬ 
puter. 

These kinds of optimization are criti¬ 
cal in sustaining a sense of tuple space as 
a global resource, while at the same time 
providing you with a responsive system. 
If application code must be optimized 
around a system’s shortcomings, then 
that system is meeting the Linda model in 
name only. In fact, an ideal multiproces¬ 
sor system should go out of its way to ac¬ 
commodate “mistakes.” 

One example of this approach is dy¬ 
namic load balancing. Because a distrib- 


Y 

I ou can 
create client-server 
applications without 
buying ComputeServer 
hardware. 


uted Linda kernel can both allocate time 
slices and monitor processes, it could ac¬ 
tively seek out execution bottlenecks and 
take appropriate actions. For instance, 
an iterative process that repeatedly holds 
up others could be given successively 
larger time slices to minimize overall 
execution time. 

Tools of the Trade 

You can create client-server applications 
without having to buy ComputeServer 
hardware. The Torque developer’s tool¬ 
kit is a self-contained C-Linda imple¬ 


mentation running on the client machine 
that allows code to be compiled, tested, 
and debugged as multiple threads on that 
system. The Linda primitives incur a 
very small speed penalty—typically 2 
percent to 5 percent—when the applica¬ 
tion runs completely on the client. 

Thus, it's reasonable to maintain only 
one version of an application’s source 
code that can be compiled for client-only 
or client-server operation. Once the code 
has been debugged on the desktop, it can 
be recompiled on the ComputeServer for 
cl lent-server operation. Likewise, source 
code developed for the earlier trans¬ 
puter-based ComputeServer can be re¬ 
compiled for the new machine without 
modification. 

Mechanically, compilation for client- 
server operation is a matter of adding a 
few lines to the make file, because the 
ComputeServer compilers are them¬ 
selves Linda applications that run from 
the desktop. Error messages from the 
Torque compilers are displayed within 
the standard programmer environments 
(MPW on the Mac, Microsoft’s on the 
PC, and SunTools on the Sun). 

The ComputeServer supports lan- 


The Run-Around. 
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guages other than C~ Lind a. It does so in 
two ways: either by using a traditional, 
single Threaded syntax callable from a C- 
Linda framework, or as intrinsically 
parallel superstructures running above 
the Linda run-time environment. Exam¬ 
ples of the former include FORTRAN 77 
with VAX extensions and ISO Pascal. 
Examples of the latter are Paralogic's 
n/Prolog, which is a multiprocessor in¬ 
terpreter written in C-Linda, and 
Strand’s StrandSS, a parallel language 
with sophisticated job-control functions. 
Finally, several high-level graphics tools 
are under development For the system, in¬ 
cluding the PPSE parallel CASE tools de¬ 
veloped at Oregon's Advanced Comput¬ 
ing Institute. 

Join the Party 

Torque has concentrated its efforts on ap¬ 
plications that combine an advanced user 
interface with sustained number crunch¬ 
ing. Most of these involve 3-D graphics, 
simulation, and image processing. Sev¬ 
eral prominent vendors have pledged 
support for the system, including Macro- 
Mind (Three-D 1.1) and Wolfram Re¬ 
search (Mathematica kernel). Smaller 


niche vendors are also supporting the 
system, including Market Engineering 
(Crystal Ball, for Monte Carlo forecast¬ 
ing), and Pre-Press Technologies (Spec- 
treSets color-separation software). 

ComputeServer-capable versions nor¬ 
mally cost more than their desktop coun¬ 
terparts, but they provide considerably 
higher performance and support multi¬ 
ple users. A number of embedded appli¬ 
cations are also in the works, including 
exposure control for sub micron lithogra¬ 
phy at Lepton (an AT&T spin-off). 

Third-party ComputeServer develop¬ 
ers represent a collection of seemingly 
unrelated specialties, with little in com¬ 
mon except the need for speed. In fact, 
support for this system by “mainstream*’ 
applications is almost an oxymoron: If a 
product performs well enough to be sold 
by the millions on today's desktops, it 
probably does not need the Compute- 
Server. Rather, we expect that the Com¬ 
puteServer will help bring today’s niche 
products into tomorrow's mainstream. 

There’s nothing to keep ad agencies 
from ray-tracing animated sequences if 
each frame takes only minutes to pro¬ 
duce. There's nothing to keep financial 


analysts from running 100 Monte Carlo 
variations on a spreadsheet if the job 
takes only slightly longer than a single 
recalculation. And there's nothing to 
keep desktop publishers from running 
color separations alongside Linotronic 
output when the job no longer takes hours 
to complete. Such applications will be¬ 
come commonplace when access to the 
necessary computing power becomes 
available. 

A new kind of computer, the computa¬ 
tional server, will complement desktop 
machines for compute-intensive applica¬ 
tions. By treating computational power 
as a shared resource, the ComputeServer 
delivers lots of FLOPS at a reasonable 
price per desktop, and it does so without 
forcing you to sacrifice the computing 
environment you're comfortable with. 
Given the ever-increasing importance of 
LANs, the ComputeServer is truly a ma¬ 
chine for the 1990s. ■ 


Sam Bogoch, lain Bason, Jeff Williams, 
and Mike Russell design and develop 
computational servers for Torque Com¬ 
puter , Inc, (New York ). They can he 
reached on BIXas “sbogoch. " 
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Microsoft C Professional Development System 


New based pointers access far data with size 
and speed of a 16-bit pointer. 

* Register parameter passing: _ fastcall passes up 
to 3 parameters in registers, and floating point 
values are relumed on the coprocessor stack 

* Function-level control over optimizations, 

* Integrated inline assembler 

* Highly compliant with proposed ANSI standard 
(we pass 75 of 79 Tlum Hall" tests), 

* Incremental compilation i n both DOS and OS/2. 

* Dramatically improved local code-generation* 


* Designed by professional programmers, for 

jgjfesgonal programmers, ^ ^ 

in both DOS and OS/2. 

4 New Source Browser provides information on all 
aspects of your source code, 

■ Microsoft C Advisor is an on-line reference for 
the environment, C Language, and Runtime 
Libraries, 

4 New MAKE is now a full superset of 
XENIX/UNIX MAKE facility. 

4 Specify all build options, includ¬ 
ing target environment, from 
within development environment 
4 Takes advantage of OS/2 for badt- 
V ground operation of components— 
such as compilation. 

r * Open architecture: 3rd party tools and 
^ libraries can be easily installed, 

Microsoft CodeYiew DsbuKiKEi 

* Completely redesigned user interface. 


jail but 
t address space. 


__uze appiical 

and 386 machines under DOS by taking a 
15K of CodeV iew out of the 640K address 
■ Multiple file debugging. 

* Multiple memory views. 

4 Array browsing. 

4 Automatic “locals" window. 

Advanced Programming Techniques Manual 
answers the most popular programming questions 
with extensive commentary and sample code* 


Ifyoi 
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>u love the rush of adrenalin that comes 


with sudden acceleration, we’ve got a C that’s 
just your speed: the exhilarating new Microsoft® 
C 6.0 Professional Development System. 

Designed to get your blood racing in noth¬ 
ing flat with the fastest? slickest code available in 
the shortest, smoothest time possible. 

Thanks to some of the most sophisticated 
code optimizations around. 

With this C, you get everything from reg¬ 
ister-based parameter passing to a globally opti¬ 
mizing code generator to complete loop optimi¬ 
zations. Plus new super-efficient based pointers 
that access far data instantly. 

And your code isn’t all that moves faster. 

Whether you’re developing for MS-DOS,® 
Microsoft Windows'” or MS® OS/2 Presentation 
Manager systems, our brilliantly integrated Pro¬ 
grammer’s WirkBench propels 
you through the creative proc¬ 
ess with precision tools. 

Includinga new souped- 
up CodeView® Debugger that 
not only debugs any size DOS 
or OS/2 application program, 
on any 286 or 386 machine, 
but also gives you data-brows- 
ing so you don’t have to constantly guess at values. 

To save even more time, our C Advisor is 
on-line and on-time whenever you need it. This 
complete hypertext reference not only gives you 
sample coding solutions, but it even lets you copy 
and paste them directly into your program. 

If you want to review part of your handi¬ 
work, our Source Browser helps you find it with 
a full call tree that literally draws you a map. 

For a free white paper with more details, 
just call us toll-free at (800) 426-9400. 

Then get your hands on Microsoft C 6.0. 

The developmentsystem specially created 
for people whose only fear is being left behind. 

Microsoft 

Making it all make sense - 



.. ._, , ._„_ Mkmsaft art an SMhtiBSfiV/AT' with 2S16K RAM and 80287t 

Customers within the SO United Stehts, rali (SfXO 426 } 


______ __ \call<mv 426-940(1 Customers in Canada, cad (4(6) GTZfSM Outfit the US 

and Canada, tutt (206) 832-8661. & 1990 Micneaft Cotpomti<m.A li fights mserved. Microsoft, the. Mkmoft hgo, MS DOS, 
MS and Code View an- reftisfcnd trademarks and WtHdutos and Making it lilJ make sense art tmdi'mtlfts of MitrvsofS 
Corporation. PC/AT is a wgistemi trademark of Intematiomt Business Machines Corporation. 








In the 1990s, code will be generated by the 
dick of a mouse or a tap of a key. With 
Matrix Layout 2,0 you can do that now. And 
the results will suiprise you. 

Preview the 1990s with Layout 

In Layout, you create programs by designing 
an object-oriented flowchart, with all the 
options of traditional programming. It's a 
technology we call desktop programming. 

Once you're done, simply choose the lan¬ 
guage you want for the finished program. 
There's Microsoft C Lattice C, and Turbo C, 
as well as Turbo Pascal and Microsoft 
QuickBasic. You can even create a .EXE file 
that's ready-to-mn on any IBM PC or 
compatible. 


1990s Power without 1980s Pain 

Because Layout works with today's stan¬ 
dards, you can painlessly take advantage of 
the power behind Layout - object oriented 
programming, CASE (Computer Aided 
Software Engineering) technology, hypertext 
databases, and graphical user interfaces. All 
without giving up your favorite computer 
language. 

An Architecture for the 1990s 

Layout comes with objects that produce real 
code for everything traditional computer lan¬ 
guages can do - math, branching, variable 
management, complex data structures - and 
it extends each language to include powerful 
user interface and hypertext database capa¬ 


bilities. But best of all, you can extend 
Layout past the 1990s by building your own 
objects - BlackBoxes - that can do anything 
you imagine. Added together. Layout cuts 
your development time by up to 70%. 

Welcome to the 1990s 

Ready to jump into the 90s? Get Layout 
today. It's available for just $199.95. Or for a 
glimpse of the 90s, see the Layout video tape 
for just $9.95. Give us a call at 

1 - 800 - 533-5644 

In Massachusetts call (617) 567-0037, 

FPMBIX 


In the 90s, this is how 
you’ll write code. 
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Matrix Software Technology Corporation * One Massachusetts Technology Center - Harborside Drive - Boston, MA 02128 
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STATE OF THE ART 

DESKTOP SUPERCOMPUTING 


Join the 

EISA Evolution 


The EISA bus is breaking up that 
old “ Gang of Nine ” 


Min-Hur Whang and Joe Kua 


S upercomputing has a 
definite ring to it. It 
even has a magical 
quality. It makes 
you think of the HAL 9000 or 
of buildings full of giant com¬ 
puters that make the earth 
spin or change gravity. But 
when you analyze the concept 
of supercomputing, you find a 
combination of elements* 
each of which contributes to 
the whole. 

The goal of any supercom¬ 
puting architecture is to ob¬ 
tain increased performance 
through increased system 
throughput. One of the more 
important ways to increase 
throughput is to free up your 
processor (or processors) 
from such mundane tasks as 
system I/O. Supercomputers 
use either a separate I/O pro¬ 
cessor or a separate computer 
(often a minicomputer) to 
handle I/O to and from main 
memory. 

Until the advent of sophisticated buses 
such as the Micro Channel architecture 
from IBM, Extended Industry Standard 
Architecture from a collaborative effort 
nicknamed the “Gang of Nine" (AST, 
Compaq, Epson, Hewlett-Packard, 
NEC, Olivetti, Tandy, Wyse, and Ze- 
nith), and NuBus from Apple, personal 
computers handled I/O the old-fashioned 



way, by moving every byte through the 
processor when performing I/O with 
main memory. Now, however, the new 
buses perform I/O without tying up the 
CPU. The EISA bus master is the latest 
example of using such a scheme to im¬ 
prove I/O for microcomputers. 

EISA, as the name suggests, is an ex¬ 
tension of the original Industry Standard 
Architecture bus (the PC AT bus). Since 


EISA evolved from ISA, it 
kept all the preceding tech¬ 
nology. Thus, you can use 
your current IBM-compatible 
expansion cards on an EISA 
machine. The Micro Channel 
architecture doesn't offer this 
evolutionary approach, so 
simple items like network 
cards, SCSI adapter cards, 
and modems have to be spe¬ 
cially designed to support its 
I/O bus. EISA, however, is al¬ 
ready supported. 

A Backward Glance 

The system bus for the origi¬ 
nal IBM PC was an 8-bit ex¬ 
tension of the Intel 8088 mi¬ 
croprocessor. The 8088 has 
only 20 address lines, restrict¬ 
ing the amount of addressable 
memory on the PC to about 1 
megabyte. Since today's 
memory-hungry operating 
systems (e.g., OS/2, Unix, 
and Novell NetWare) require 
more memory than that, the 8-bit system 
has become obsolete. In addition, the 
original 8-bit system bus offered only an 
eight-level edge-triggered interrupt and 
four DMA channels whose transfer 
speeds ranged from about 250,000 bps to 
500,000 bps. 

The next generation of bus was the 16- 
bit PC AT bus, which became the ISA 

continued 
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Requesting A Transfer 


A n EISA bus master supports two 
types of data transfer cycles for 
moving data between itself and main 
memory or an I/O slave. The cycles are 
either standard or burst. A third cycle 
type, the compressed cycle, is available 
only to the CPU. EISA cycle types are 
summarized in table A. 

In a standard cycle, an EISA bus 
master is completely synchronous with 
the bus clock (BCLK), which provides 
synchronization with the main system 
clock. The bus clock usually operates at 
frequencies of bet ween 8.33 MHz and 6 
MHz, although its period is sometimes 
extended to synchronize with the host 
CPU or other motherboard devices. 

An EISA bus master drives nine sig¬ 
nal lines on the bus and monitors five 
others (see table B). Using these sig¬ 
nals, you can examine how a bus master 
transfers data to memory or to I/O 
slaves within a standard cycle. To fol¬ 
low the events in a standard transfer 
cycle, the numbers in the discussion 
below refer to the circled numbers in the 
timing diagram in figure A. 

Let the Games Begin 
When a bus master wants to initiate a 
transfer, it re quests co ntrol of the bus by 
asserting the MREQx signal (1). It then 
monitors the MAKx line (2) until the 
EISA arbitration system grants its re¬ 
quest {2 *). 

Next, the bus master places the target 
address on the bus and indicates wheth¬ 
er it is initiating a transfer with system 
memory or with an I/O slave (3). Then, 
it indicates whether it is reading from or 
writing to the indicated address, and 
which bytes of the 32-bit-wide d ata path 
it wants to transfer (4)* 

At the sa me time, the master drives 
the START signal to initiate the transfer 
cycle (5). At the end of the START sig¬ 
nal, which lasts one B CLK c ycle, the 
bus master negates the CMD line (6). 


CYCLE TYPES AND TIMES 


Table A: EISA supports three types of bus transfers, of which only 
two—standard and burst—are available to bus masters . This table lists 
the average number of bus clock cycles it takes to complete a data 
transfer cycle. (N/A = not applicable f 


Cycle 

Speed 

Standard cycle 

Compressed cycle Burst cycle 

EISA 

32-bit 

2 

1.5 

1 

One-wait-state ISA 

16-bit 

3 

N/A 

N/A 


8-bit 

6 



Zero-wait-state ISA 

16-bit 

2 

N/A 

N/A 


8-bit 

3 




EISA STANDARD TRANSFER CYCLE 

MREQx "t®_ r~ 



CMD 
Write data 
Read data 


© 


1 ®. 


jr 




© 




O Sampling point X Reference point I 1 Don't care state 
LJ Driven by master C3 Monitored by master 


Figure A: This timing diagram of a standard data transfer cycle shows how 
the master and slave use signals to synchronize their activity . When writing, 
the master dumps the data onto the bus when it starts the transfer. The slave 
reads the data and indicates when it is through using the EXJRDY line. When 
reading , the master waits until the slave indicates it is done before sampling the 
data bus. 


bus. Improvements in the microproces¬ 
sor (with InteTs 286) and in the number 
of addressable memory locations (with 
24 address lines) brought the total avail¬ 
able memory to 16 MB. The edge-trig¬ 
gered interrupts increased from eight to 
15 levels, and the DMA channels from 
four to seven. 

The speed of the 286 supports 8-bit 
and 16-bit modes with DMA data trans¬ 


fer rates of 100,000 bps to 400,000 bps, 
and 400,000 bps to 800,000 bps, respec¬ 
tively. Note that the new 8-bit DMA 
mode is slower than the original PC bus. 
Intel had to sacrifice some speed to 
maintain downward compatibility to 8- 
bit devices. One benefit of the 16-bit bus 
is that you can continue to use any 8-bit 
cards you have, because ISA is a superset 
of the 8-bit PC bus. 


From a technological point of view, 
the problem of I/O bus design became 
obvious with the arrival of the Intel 386 
and i486 processors. ISA just doesnT cut 
it. An I/O bus for these applications 
workhorses needs the following addition¬ 
al capabilities: 

• more memory capacity; 

• multiple bus-master devices with 
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EISA BUS-MASTERING SIGNALS 


Table B: The EISA bus features special signals that enable a master to 
take control of the bus. If both the master and slave are burst-capable T the 
signals also enable burst transfers. 

Controlled by a master 


MREQx 


MAKx 
LA[2:31] 
M/10 
BE [0:3] 

W/R 


START 


CMD 


Asserted by a bus master when requesting use of the bus. The x 
is the master N s slot number. 

Indicates that the master in slot x has control of the bus. 

Address lines. 

Indicates whether the transfer involves main memory or a slave device. 

Indicates which bytes of the 32-bil-wide bus are used in the 
current bus cycle. 

Indicates whether the master is writing or reading data. 

Indicates the start of a bus-mastering cycle. 

Asserted by a master during a transfer cycle. 


MSBURST Indicates that a master is capable of controlling burst transfers. 

Monitored by a master 

D[0:31| Data lines. 

EX32 1 ndicates that the slave handies 32-bit transfers. 

Indicates that the slave handles 16-bit transfers. 


EX16 


EXRDY 


Indicates that the slave has completed its function and is ready to 
terminate the cycle. 


SL8URST Indicates that a slave is capable of burst transfers. 


Following the confirm ation o f S TART, 
the bus master samples EX32 and EX 16 
(7) to determine whether the slave is a 
32-bit or a 16-bit device. Once it deier- 
mi nes the ty pe of slave (7 r ), it checks 
for EXRDY from the slave* When the 
slave is ready to t erminate a transfer 
cycle, it drives the EXRDY signal (8)* 


high-speed burst-transfer rates; 

■ a 32-bit data transfer rate for the 
CPU, DMA, and bus-master 
devices; 

■ enhanced DMA arbitration and 
transfer rates; 

* level-triggered (shareable) inter¬ 
rupts; and 

* automatic configuration of system 
and expansion boards. 


When t he ma ster confirms EXRDY, it 
negates CMD to finish the cycle (9), 
When writing, the data from the bus 
master is valid once it drives the START 
signal (10). When reading, the master 
samples the data lines on the first rising 
edge of BCLK after the slave asserts 

continued 


To promote these features, two com¬ 
pletely new bus architectures, IBM's 
Micro Channel and EISA, were intro¬ 
duced, A generation gap exists between 
EISA and the current reigning ISA buses* 

The Bus Stops Here 
When the specifications for implement¬ 
ing EISA were released, the bus standard 
attracted a lot of attention* The intent of 


EISA was to develop a 32-bit architecture 
that, unlike the Micro Channel, would be 
downward-compatible with the existing 
AT bus. Systems using EISA would still 
be able to use 8-bit and 16-bit boards. 
The EISA standard adds many function¬ 
al and performance enhancements, such 
as improvements in DMA handling, but 
it retains a subset of the features available 
in the ISA bus* 

EISA's data path can be 8, 16, or 32 
bits wide. The number of address lines is 
increased to 32, which theoretically 
allows access to up to 4 gigabytes of 
memory, depending on the system de¬ 
sign* This larger amount of addressable 
memory better meets the needs of to¬ 
day's memory-hungry applications, such 
as multiuser systems, network-server 
systems, AI CAD/CAM simulations, 
and even computer hardware design. 

Not only can the CPU fully implement 
EISA's entire 32-bit address space, but 
so can the 32-bit bus-master and DMA 
devices on the EISA bus* EISA's 32-bit 
DMA functions allow today's 16-bit ISA 
DMA products to use the 32-bit address 
space by adding a simple software device 
driver. In other words, you can keep your 
system's old equipment and improve its 
performance. 

The EISA bus master includes a dedi¬ 
cated I/O processor and local memory. 
This specialized processor drives the ad¬ 
dress, data, and control signals for intel¬ 
ligent peripherals, which become slave 
devices, during a bus cycle. Bus masters 
improve system performance by taking 
on simple tasks that would otherwise fall 
to the host processor. Thus, they reduce 
the main processor's work load (the be¬ 
ginning of multiprocessing, perhaps?). 
To understand the benefits of the bus 
master, it is important to grasp the me¬ 
chanics of transferring data between the 
bus masters and their slave devices (see 
the text box “Requesting a Transfer” at 
left). 

The capabilities of the EISA bus mas¬ 
ter are aimed at sophisticated I/O periph¬ 
erals that require optimum performance 
or advanced memory-access functions 
(e.g., non-ordered scatter/gather data 
operations)* As a result, EISA is primar¬ 
ily intended for 32-bit devices, which 
typically contain dedicated I/O proces¬ 
sors and require the fastest data transfer 
rate available through the bus. For this 
purpose, a fast burst-transfer mode is 
available to bus masters, in addition to 
the more typical timing of I/O and mem¬ 
ory cycles. 

In one scenario, a system could have 
several bus-master peripherals running 

continued 
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EXRDY (11). 

If the slave does not reply immediate¬ 
ly to the bus master, it will wai t anoth er 
BCLK cycle. In the example, EX 16 or 
EX32 missed the call from the bus mas¬ 
ter, thus incurring tw o wait sta tes (7), 
and the master missed EXRDY, adding 
another wait state (8')- The result is a 
three-wait-state cycle. A standard cycle 
with no wait states lasts only two BCLK 
cycles. 

Burst of Power 

In a burst cycle, a burst-capable bus 
master uses all the signals defined for 
the standa rd bus maste r, in addition to 
driving the MS BURST signal and moni¬ 
toring the SLBURST signal from the 
slave device* The numbers in the discus¬ 
sion below refer to the circled numbers 
in figure B* 

A burst cycle follows the same se¬ 
quence as a standar d cycle u ntil after 
the master asserts START* At this 
point, the master begins sampling 
SLBURST, as well as EX32 and EX16. 
As before, once the slave affirms EX32 


or EX 16 , the master starts sampling 
EXRDY. However , if the slav e is burst- 
capable, it asse rt s SLBU RST (1) in ad¬ 
dition to EX32 or EX16* When this h ap- 
pens, the master negates MSBURST (2) 
and begins the burst cycle. 

As befo re, data from the master is 
valid when START is asserted (3) . Data 
from the slave is valid (4) until CMD 
ends the cycle* 

After the cycle begins* the bus master 
provide s the next LA(2:31I, M/IO, 
BE[Q:3] , and W/R wh en it sampl es 
EXRDY. It also samples M SBURST at 
every rising edge (5) unless EXRDY is 
not accessible (6), For the burst cycle, 
each wait state must have one BCLK 
cycle. 

The master ends the cycle by disas- 
■sertin g MSBURST (7) and inverting 
CMD (8). As with the standard cycle, 
CMD is first negated at the end of the 
START signal, in a zero-wail-state sys¬ 
tem, a burst-mode cycle will take only 
one BCLK cycle with the exception of 
the initial cycle, which requires two 
BCLK cycles. 


EISA BURST MODE 
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LA[Z: 31 ] _ 
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Figure B: Whereas standard mode requires that the master and slave 
synchronize for every I & or 32-bit transfer , hurst mode requires that they 
synchronize just once, before the first transfer * The average cycles per transfer 
in burst mode is thus very close to one. 


on a network file server, each dedicated 
to a special application, such as distrib¬ 
uted database processing* EISA can sup¬ 
port up to 15 bus masters with an arbitra¬ 
tion method that determines the latency 
of each device. Using this latency, the re¬ 
sponse time for requests from expansion- 
bus devices can be determined. 

Knowing Your ABCs 

In EISA systems, DMA devices have 
seven channels, just Like they do in ISA 
systems, but the EISA transfer rate is 
much faster. The DMA controllers sup¬ 
port 8-, 16-, and 32-bit data transfer 
sizes. They have four cycle-control se¬ 
quences for transferring data between 
the DMA device and memory* These 
fou r cycles are 

* the ISA-compatible cycles, which 
execute one transfer cycle in eight 
bus cycles; 

• Type A cycles, which execute one 
transfer cycle in six bus cycles; 

* Type B cycles, which execute one 
transfer cycle in four bus cycles; and 

• Type C (burst DMA) cycles, 
which execute one transfer cycle in 
one bus cycle* 

Types A, B, and C support 8-, 16-, 
and 32-bit DMA devices and perform 
automatic data-size translation for trans¬ 
fers to mismatched memory* Table 1 in¬ 
dicates peak data transfer rates and com¬ 
patible DMA devices for each DMA 
cycle type. Moreover, most ISA-compat¬ 
ible DMA devices can transfer data 130 
percent to 200 percent faster by pro¬ 
gramming the EISA controller to use 
Type A and B transfers instead of ISA- 
compatible timing. 

How is this increased performance 
and efficiency provided? By enhanced 
arbitration, which shortens the time be¬ 
tween the DMA device’s request and 
grant events. This enhancement does not 
imply a decrease in compatibility. Exist¬ 
ing hardware and software can take ad¬ 
vantage of it without modification, so it 
actually improves compatibility with 
older systems. 

Fringe Benefits 

The original PC and ISA buses used 
edge-triggered interrupts, which are 
easy to implement but susceptible to false 
triggering and cannot be shared with 
other peripherals. In addition to support¬ 
ing these edge-triggered interrupts to 
maintain compatibility, EISA also pro¬ 
vides level-triggered interrupts, which 
are less susceptible to noise and allow 

continued 
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Our VT240 terminal emulator has 
changed the meaning of portability. 





What does VT240 portability mean to you? 

• Portable across operating systems! Our ZSTEM 240 
software runs under both MS-DOS and Unix 386 System V, 
making your PC look and act like a VT240/340 terminal 
on either operating system. 

• Portable across machines! ZSTEM 240 runs on IBM PCs, XTs, 
ATs, PS/2s and compatibles, from AT&Ts to Zeniths! 

• Portable across portables! ZSTEM 240 runs on portable 
PCs, letting you connect to your office systems when 
you’re on the road. 

• Portable across video adapters! ZSTEM 240 supports 
all standard video adapters: VGA, EGA, CGA, MCGA, 

AT&T, Hercules and many extended adapters. No matter 
what adapter/monitor combination you use, ZSTEM 240 
displays double-high/double-wide characters, 132 columns, 


and VT340 ReGIS, sixel and Tektronix graphics. 

• Portable across networks! ZSTEM 240 connects to your 
favorite networks, including Novell, 3COM, TCP/IP, 
Ungermann-Bass, Excelan, Wollongong, FTP, Sun and 
DEC’S CTERM andLAT. 

Of course, ZSTEM doesn’t really come with a handle. What it 
does come with is our top-notch technical support and 
documentation, plus a solid warranty, so you can be assured 
of quality products backed by quality people. Call today 
about our complete line of VT emulation products. 

KEA Systems Ltd. Toll-Free Order Desk 

3738 North Fraser Way, Unit 101 800-876-6089 

Burnaby, B.C., Canada V5J 5G1 
Telephone: (604) 431-0727 
FAX: (604) 431-0818 



ZSTEM and the KEA and ZSTEM logos are trademarks of KEA Systems Ltd. All other brand and product names are trademarks or registered trademarks of their respective holders. 

©Copyright KEA Systems Ltd., 1989. All rights reserved. 

See us at DEXPO South Booth ft967 
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multiple peripherals to share the same 
interrupt level. Theoretically, level-trig- 
gered interrupts can have an infinite 
number of levels. 

Another practical benefit that EISA 
provides is automatic configuration of 
system resources and expansion boards. 


That means an end to DIP switches, 
jumpers, and installing configuration 
files. A system that supports plug-and- 
play peripherals improves efficiency 
(switch configurations for ISA or EISA 
products are still allowed, if you need 
them). 


EISA also includes a product-identifi¬ 
cation mechanism for systems and ex¬ 
pansion-board products. As you turn the 
system on, the computer automatically 
runs a power-up sequence of self-tests. 
When it does, it interrogates each device 
for the product identifier, compares that 
with those stored in RAM, and config¬ 
ures the board according to the setup data 
stored in ROM. 

Micro Channel vs, EISA 
The Micro Channel 7 s design is similar to 
that of EISA, and it includes support for 
the 386 and i486 microprocessors. It also 
supports up to 15 bus masters and can 
transfer data in burst mode. The Micro 
Channel also replaces DIP switches and 
jumpers with a self-configuring system. 
Unlike the ISA bus, the Micro Channel's 
level-triggered interrupts and sophisti¬ 
cated DMA-arbitration scheme allow 
multimaster operation. The major disad¬ 
vantage of the Micro Channel, however, 
is that it is not downward-compatible 
with the ISA bus. 

Supporters of the Micro Channel ar¬ 
chitecture argue that you won't want to 
migrate your original expansion cards to 
new machines. However, even if you 
don't, there are tens of thousands of ap¬ 
plication programs and thousands of ex¬ 
pansion boards on the market today that 
EISA supports that the Micro Channel 
does not. In addition, most Micro Chan¬ 
nel-based systems have basic features 
built into the machine, such as graphics 
adapters, mouse/serial/parallel ports, 
and floppy and hard disk controllers. 
These built-in features limit your future 
choice of products. 

Micro Channel systems transfer data 
between the CPU, memory, and 32-bit 
peripherals at a maximum rate of 20 
megabytes per second. That's less than 
two-thirds the speed of an EISA system, 
which normally performs at about 33 
MBps. The Micro Channel offers a max¬ 
imum of eight expansion slots, compared 
to EISA's 15. 

Physically, the form factor of a Micro 
Channel board is about half the size of an 
EISA board. This makes Micro Channel 
product design more difficult and expen¬ 
sive. Since the board is smaller, the cir¬ 
cuitry must also be smaller. In some 
cases, this means expensive application- 
specific ICs or surface-mounted ICs are 
necessary. 

In addition, the Micro Channel's card 
has less than half the power of an EISA 
card available. This makes peripherals, 
like I/O boards with large amounts of 
memory, much more complex and ex- 

cotuinued 


DMA CYCLE TYPES 


Table 1: Most ISA-compatible DMA devices can transfer dam faster if the 
EISA controller is set up to use Type A and Type ff transfers instead of ISA- 
compatible timing . Enhanced arbitration shortens the time between ike DMA 
device's request and gram events , 


DMA Size Transfer rate Compatibility 

cycle type of (MBps) 

transfer 


Compatible 

8-bit 

1.0 

All ISA 


16-bit 

2.0 

All ISA 

Type A 

8-bit 

1.3 

Mostly ISA 


16-bit 

2.6 

Mostly ISA 


32-bit 

5.3 

EISA only 

Type B 

8-bit 

2.0 

Some ISA 

16-bit 

4.0 

Some ISA 


32-bit 

8.0 

EISA only 

Burst DMA (Type C) 

S bit 

8.2 

EISA oniy 


16-bit 

16.5 

EISA only 


32-bit 

33.0 

EISA only 
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pensive to design and build for Micro 
Channel systems. 

EISA Takes Its Stand 
Intel has already introduced EISA chip 
sets, including three chips for the 
motherboard and one chip for an add-in 
card. The first motherboard chip has 
been designated the integrated system 
peripheral and provides 32-bit DMA 
control, timer/counter control, interrupt 
control, bus arbitration, and DRAM re¬ 
fresh functions on a single chip. 

The EISA bus controller, the second 
chip in the set, interfaces with the 8- and 
16-bit ISA bus, the 32-bit EISA bus, and 
the CPU by performing the timing and 
control functions. The last motherboard 
chip, which is called the EISA bus buf¬ 
fer, contains buffering logic for any one 
of the data, address, and parity-control 
modes. 

The intelligent add-on cards chip, 
which is called the bus-mastering inter¬ 
face controller, serves as the interface 
between a plug-in card and the 32-bit 
EISA bus and provides interface (logic, 
drivers, and a DMA controller that is ca¬ 
pable of becoming a bus master. EISA 
chip sets work with the 386 and i486 
CPUs at speeds of up to 33 MBps, 

The members of the original Gang of 
Nine are starting to introduce EISA sys¬ 
tems, but not all of them are ready yet. 
Only a few currently have EISA systems. 
Hewlett-Packard was the first to produce 
an EISA microcomputer system, the Vee- 
tra 486PC. It transfers data at a rate of 
20 MBps with a 16-bit ISA ESDI con¬ 
troller. 

Right before Fall Comdex 1989, Com¬ 
paq revealed its EISA system, the Sys- 
tempro. The Systempro can decrease the 
time required to transfer a file to or from 
the disk by distributing a single file 
among multiple bus-master controllers, 
called an Intelligent Drive Array (IDA)* 
Compaq also claims that its system will 
transfer data at 33 MBps* 

Zenith Data Systems' 386/33E is the 
latest EISA PC system. The bus-master 
controller, which uses 1 MB of memory 
and is expandable to 4 MB, will support 
up to four ESDI devices, seven SCSI de¬ 
vices, and two floppy disk drives. The 
Zenith 386/33E is also supposed to be 
able to support a data transfer rate of 
about 33 MBps. 

Some companies outside the original 
Gang of Nine are also working on EISA 
products. By the end of June, Arche 
Technologies will expand its current 486 
AT system (up to 64 MB of memory, 
256K bytes of external cache, and en¬ 
hancements for write posting, page 
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memory cycle, and prefetch cycles) to 
support the EISA standard. The Arche 
486 EISA system will be able to use 32- 
bit VGA, 32-bit Ethernet, and 32-bit 
SCSI host adapters. 

Although EISA systems are down¬ 
ward-compatible with ISA expansion 
boards, a number of EISA-specific prod¬ 
ucts are expected to appear by the end of 
this year. These include 

* Adaptec's 32-bit SCSI controller, 

* Distributed Processing Technol¬ 
ogy's 32-bit hard disk controller, 

* Proteon's 32-bit EISA version of a 
token-ring adapter, 

* Standard Microsystem's 32-bit 
EISA version of an Ethernet board, 

* SunRiver's 32-bit fiber-optic 
board, 

* 3Com's network card, 

* Arcnet's 16-bit multiuser board, 
and 

* Western Digital's 16-bit ESDI 
controller. 

EISA systems will thrive on the availabil¬ 
ity of EISA-specific products and the al¬ 
ready existing stock of ISA products 
from current PC machines. 

Make New Friends but Keep the Old 
EISA will save you money, time, and pa¬ 
perwork because it will allow you to 


make better use of the hardware and soft¬ 
ware resources you already have. Like its 
predecessor, ISA, EISA is an evolution¬ 
ary approach to the need to improve sys¬ 
tem performance. It offloads I/O pro¬ 
cessing from the microprocessor’s list of 
things to do. 

Unlike the Micro Channel, however, 
EISA does not require new peripheral 
cards to support its I/O bus. It uses stan¬ 
dard AT cards. While adapting to the 
current AT bus architecture and using 
the more powerful 32-bit processors, 
EISA preserves compatibility with the 
existing world of AT-eompatible devices. 
EISA has it all, a 
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table software standard for worksta¬ 
tions, presented in a complete, de¬ 
tailed tutorial. This book will help you 
harness the system, cut down on re¬ 
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tory overview it provides coverage of 
expert systems, logic, natural lan¬ 
guage processing, machine learning, 
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ready-to-run programs illustrating 
each topic. 
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PROGRAMMING USING THE C 
LANGUAGE. By FTC, Hutchison and 
S B. Just. 519 pp. Ulus , Whether you 
want to understand programs in C 
written by others, or write better C 
programs of your own, this practical, 
authoritative book gives you the tools 
and guidance you need. Coverage 
includes program organization, sort¬ 
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and more - with many sample pro¬ 
grams, 

315/418 Pub. Pr., $29.95 


EGA/VGA: A Programmer's Refer¬ 
ence Guide. By B.D. Kliewer 269 
pp : . iflus ,. softbound . All the practical 
guidelines are right here for learning 
the ins and outs of the Enhanced 
Graphics Adaptor—one of the most 
popular PC add-on boards avail¬ 
able—and its PS/2 counterpart, the 
Video Graphics Array, it's filled with 
innovative programming techniques 
. . tips for working around the bugs in 
the BIOS . . and EGA, VGA BIOS 
calls not available elsewhere. 
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Command Prompt, batch filing, Com¬ 
mand Line Redirection, the EDLIN 
Line Editor, and much more. 
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to produce better software, and this 
edition shows how 4GL, CASE, and 
LAN developments can be meshed 
into an effective walkthrough system. 
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ADVANCED GRAPHICS IN C: Pro¬ 
gramming and Techniques. By 

N. Johnson. 430 pp., iff us., soft- 
bound. Now C programmers can 
write crisp graphics programs for the 
IBM-PC using the IBM EGA (En¬ 
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A Calculating 

RISC 

Coprocessors based on RISC engines will soon deliver 
supercomputing performance to your desktop 


Trevor Marshall 



to complete. Thus, applica¬ 
tions involving considerable 
file manipulation, for exam¬ 
ple, will benefit least from 
using a coprocessor. 

Host Machines 

Coprocessors are generally 
designed to boost the perfor¬ 
mance of workstations and 
high-end personal computers. 
Workstations are usually the 
most expensive desktop com¬ 
puters, and they often feature 
a multiuser capability. High- 
end personal computers arc 
typically DOS-based systems 
using 386 or i486 CPUs with 
80387 or Weitek floating¬ 
point chips. The Mac II fam¬ 
ily has also become a popular 
high-end platform, due to its 
intuitive user interface. 

Both workstations and per¬ 
sonal computers are mass- 
produced as general-purpose 
machines. Coprocessors are 
complete computing systems that plug 
into the expansion bus on these machines 
and work with their 386,68020, or RISC 
CPUs, offloading those tasks that the 
general-purpose machines don't do well. 
This allows the host to concentrate on the 
I/O, file system, and operator interface 
while the coprocessor does the number 
crunching, 

continued 


The applications that benefit most 
from coprocessing technology are those 
that are “compute-intensive”—where 
most of the processing is actual number 
crunching or manipulating data in mem¬ 
ory. Because the host computer is used 
for disk I/O and operator interaction, a 
coprocessor is not very effective in situa¬ 
tions where its CPU spends a significant 
amount of its time waiting for I/O tasks 


M any personal 
computers can 
already deliver 
the same com¬ 
putational performance as 
mainframes, if you add in 
their coprocessing capabili¬ 
ties. With the advent of RISC 
coprocessors, these systems 
will approach speeds that you 
now associate with supercom¬ 
puters. This next leap in per¬ 
formance will bring some 
unique advantages to the co¬ 
processing environment. 

Who Needs It? 

When you think of a super¬ 
computer user, you probably 
conjure up an image of a sci¬ 
entist in a research laboratory 
laboring over a massive prob¬ 
lem in nuclear physics. While 
it’s true that this type of user 
tends to have a virtually in¬ 
satiable desire for compute 
power, the bulk of high-per¬ 
formance computing is devoted to three- 
dimensional graphics, mathematical 
simulations (e*g M aircraft flight simula¬ 
tors), and routine data analysis (e.g., in 
geophysics). Even apparently mundane 
applications in the printing industry, 
such as optical character recognition, 
color prepress, and typographic output, 
make up a significant sector of high-per¬ 
formance computing. 
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Photo I: This frame from the He-Man animation , created by Mr, Film using 
software from Digital Arts r shows how the power of a coprocessing system translates 
into tangible graphics. (Image copyright 1989 by Mattel Corp .; used by permission,) 


Coprocessing Through the Ages 
Like desktop computers, high-perfor¬ 
mance coprocessors are a relatively re¬ 
cent phenomenon. The first was Steve 
Ciarcia’s Trump Card, described in the 
May and June 1984 BYTE. The Trump 
Card featured a Zilog Z80GO 16-bit CPU 
and plugged into an IBM PC. Although 
the available software was limited to a 
BASIC interpreter, the Trump Card 
nonetheless defined many of the features 
of today's high-powered coprocessing 
systems. 

In the August and September 1985 
BYTE, I described the Definicon Sys¬ 
tems 32032-based coprocessor, which 
improved on the Trump Card in two 
ways: It used a true 32-bit microproces¬ 
sor and came with a fully defined MS- 
DOS software interface. With multiple 
languages (C, Pascal, and FORTRAN) 
available that had been ported from the 
32000 Unix environment, the Def inicon 
DS1-32 coprocessor offered a high de¬ 
gree of software portability between 
Unix and DOS systems. The interaction 
between the compilers and the DOS op¬ 
erating system had evolved to where the 
coprocessor could execute even 80x86 
software interrupts, and thus access all 
the features of the PC. 

The following year, a 68020-based co¬ 
processor system (the DSI-020) finally 
achieved a performance level exceeding 
that of minicomputers. This system en¬ 
sured the success of the coprocessor con¬ 


cept, and it still forms the basis of soft¬ 
ware systems as complex as nuclear- 
reactor simulations. 

A Stellar Performance 

Coprocessors have several advantages 
over their workstation and personal- 
computer hosts that explain the perfor¬ 
mance differential between them. First, 
the CPU on the coprocessor usually 
doesn't run a complete operating system 
(like DOS or Mac OS), but operates in a 
shell of the host operating system. 

You usually invoke an application run¬ 
ning on a coprocessor with commands or 
mouse activity, the same as you would to 
execute a native application. Conse¬ 
quently, when a new CPU is released, 
coprocessor companies need only re¬ 
write the shell code to take advantage of 
it—a task that usually takes just a few 
months. 

Thus, new CPUs normally appear in 
coprocessor form as much as a year be¬ 
fore they appear in a complete system im¬ 
plementation. Given the rate of perfor¬ 
mance increases in microprocessors over 
the last decade, this edge frequently 
translates into a 300 percent advantage in 
performance for coprocessors versus 
complete systems at any particular point 
in time. 

Also, you can usually mount multiple 
coprocessors on one host and give each a 
different task to perform. This is espe¬ 
cially useful with 3-D graphics software. 


Finally, a coprocessor rarely has more 
than a rudimentary expansion bus. Un¬ 
like a conventional desktop system, all 
the memory and I/O subsystems on a co¬ 
processor are closely coupled and opti¬ 
mized for better performance rather than 
compatibility with an existing expansion 
structure. 

Boards of Distinction 

Many people make no distinction be¬ 
tween array processors and true co¬ 
processors. Array processors, however, 
are generally designed for specialized 
tasks, such as computing fast Fourier 
transforms (FFTs), and come with li¬ 
braries of subroutines that are linked 
with the main code running on the host. 
Most programs have to be rewritten to 
take advantage of an array processor, 

A computing coprocessor, on the other 
hand, has extensive software support (in¬ 
cluding compilers) to minimize or elimi¬ 
nate the need to rewrite applications soft¬ 
ware. Generally, all you need to do to 
complete a port to a coprocessor is re¬ 
compile the source code, using the soft¬ 
ware tools supplied with the coprocessor. 

Array processors have advantages in 
two primary areas. First, if the comput¬ 
ing task is quite small but repetitive (such 
as an FFT), an array processor can usu¬ 
ally compute it faster than a general-pur¬ 
pose CPU. 

Second, where a large proportion of 
the application is interaction with the op¬ 
erator via a complex operating environ¬ 
ment (as in the Macintosh), it may be 
easier to let much of the code run un¬ 
touched on the host and link in a few key 
subroutines running on the array proces¬ 
sor. Several coprocessor manufacturers 
have designed linkable interfaces to their 
boards to allow them to be used this way 
as well. 

The Soft Sell 

Little third-party software is available 
for most coprocessors. One exception is 
transputer-based systems, which have a 
proliferating base of applications soft¬ 
ware that generally runs on any PC- 
based transputer board. Most of the 
available third-party software conies 
from specialized developers whose ap¬ 
plications require a lot of computing 
power. Otherwise, much coprocessor 
software development remains in the 
hands of end users. 

If you’re writing coprocessor software 
rather than using third-party products, 
the software supplied to compile and run 
your application will be the most impor¬ 
tant part of your system. Be aware that 
the quality of compiler support varies 
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Photo 2: Although written for 680x0 machines, the Oklahoma Seismic MIRA 
program runs on DOS machines t thanks to coprocessor technology. The program 
gives geologists and petroleum engineers a view of the structural geology of a region. 


greatly from system to system and even 
between identical CPUs on different plat¬ 
forms. 

Although software for coprocessors is 
not nearly as abundant as it is for desktop 
computers, the programs available per¬ 
form tasks beyond the scope of standard 
personal computers and workstations. 

One natural application for coprocess¬ 
ing is graphics rendering. Recognize the 
image from the He-Man animation in 
photo 1? It was computed with coproces¬ 
sors. In fact, coprocessors compute the 
animation for many of the title sequences 
you see on TV. 

The DGS system that was used to 
create the He-Man image was created by 
Digital Arts. During product design, 
Digital Arts quickly realized that the PC 
itself did not have the power or the archi¬ 
tecture to run complex rendering code at 
commercially viable frame rates. Each 
image in such an animation sequence 
takes about 45 minutes to compute, even 
on a coprocessor-equipped system. 

The total computing time needed to 
produce the 2-minute video (at 15 frames 

T&e jac/ is, 
coprocessors compute 
the animation for many 
of the title sequences 
you see on TV. 


per second) was about eight weeks. If 
you consider that the DGS system uses 
two coprocessors—a 68030 to set up the 
images and edit the sequence, and a 
transputer to perform the actual render¬ 
ing—you can appreciate that graphics 
rendering is computationally intensive 
indeed. Without coprocessors, the time 
required would escalate dramatically. 

The graphics card and video interface 
that the DGS system uses are standard 
PC devices. The DGS software allows 
the results of computation on the copro¬ 
cessor to be sent to the video interface. 

Another point is worth noting here. 
There is a certain amount of standardiza¬ 
tion in coprocessor technology. Copro¬ 
cessors not specialized to perform array 
processing or graphics rendering are de¬ 
signed to take standard source code (usu¬ 
ally from a Unix system) and then com¬ 


pile it with minimal changes to run on a 
personal computer. Therefore, once you 
have started using coprocessor technol¬ 
ogy, it becomes a relatively straightfor¬ 
ward task to switch to a new processor 
when it becomes available. This tends to 
keep competition strong and prices rea¬ 
sonable. 

The DGS software, for example, uses 
a 68030 coprocessor from either Def mi- 
con or YARC Systems, and transputer 
cards from CSA, Microway, or YARC. 

Powerful Pluses 

There are many reasons to use coproces¬ 
sors besides raw power. One is to ensure 
object code compatibility. A coprocessor 
is probably the only way to market an ap¬ 
plication that uses, for example, 68020 
assembly language in the Intel-dominat¬ 
ed PC world, short of a total rewrite of 
the code. 

This is why Oklahoma Seismic used a 
68020 coprocessor for its MIRA geo¬ 
physical data-analysis programs. MIRA 
analyzes the echo returns from sound 
blasts set off at regular intervals along 
the earth's surface that estimate a proba¬ 
ble reconstruction of the underground 
geophysical-layer structures. A typical 
reconstruction is shown in photo 2. No 
compromises need to be made in a pro¬ 
gram's graphical or operator interface 
because it is running on a coprocessor. 

Another attraction of coprocessors is 
the ability to increment your computing 
power just by adding more boards. For 
example. Visual Information (VIDI) 
produces an animation package for the 
Mac II that is similar to the Digital Arts 


DGS software. The VIDI software run¬ 
ning on a single 29000 RISC coprocessor 
runs about 10 times faster than on a stan¬ 
dard Mac II, and about 5 times faster 
than on the Mac ITci. 

VIDI has written some software that 
allows up to five RISC boards to simulta¬ 
neously render the images from an ani¬ 
mation sequence. This gives an effective 
system speed 50 times greater than that 
of the Mac II host itself. This architec¬ 
tural flexibility, which is common in a 
mainframe environment, is only avail¬ 
able on the desktop by using computing 
coprocessors. 

State of the Market 
The table lists the manufacturers that are 
currently shipping a coprocessor prod¬ 
uct. In order to exclude nonprogramma¬ 
ble systems (such as VGA video cards), 
table entries are restricted to systems that 
have a high-speed CPU, will execute 
user-written programs, and are targeted 
at desktop platforms. 

Some of these systems are intended for 
specific applications, such as graphics. 
Boards from Apple, Hewlett-Packard, 
IBM, and NEC fall in this category. 
Others are intended as array processors. 
They don't usually allow direct and easy 
porting of applications software, as the 
array processor interacts with the host 
via a series of subroutines that are linked 
with main software running on the host. 
Array processors used to be very popu¬ 
lar, but most AP manufacturers now of¬ 
fer alternative, more comprehensive, 
software-support packages, 

continued 
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COMPUTING COPROCESSORS 


The coprocessors listed here fall into three categories. The ones marked 
“AP ” are devoted to array processing , The entries from Apple f IBM t 
Hewlett-Packard t and NEC are graphics coprocessors. The remainder are 
general-purpose coprocessing systems. 


Company 

CPU 

Platform 

Operating 

system 

Max. RAM 
(MB per CPU) 

Apple 

RISC 29000 

Mac 

QuickDraw 

M/A 

Avalon 

RISC 86000 

VAX 

VMS 

80 

CSA 

Transputer 

PC 

DOS 

8 

Def inicon 

CISC 68030 

PC 

DOS 

8 


RISC SPARC 

PC 

DOS 

8 


Transputer 

PC 

DOS 

4 

HP 

Graphics engine 

PC 

AP 

N/A 

IDT 

RISC MIPS R3COO 

Mac 

Special 

64 K bytes 

IMS 

Custom 

Mac 

Smalltalk 

64 


Custom 

PC 

Smalltalk 

64 

IBM 

RISC i860 

PC 

AP 

N/A 


RISC RT 

PC 

Unix 

N/A 

Levco 

Transputer 

Mac 

Mac OS 

N/A 

Melko 

Transputer 

Sun 

SunOS 

N/A 

Mercury 

RISC Weitek 

PC 

DOS 

M/A 


RISC Weitek 

Sun 

SunOS 

N/A 

Micro way 

Transputer 

PC 

DOS 

16 

NEC 

Graphics engine 

PC 

AP 

N/A 

Opus 

RISC 88000 

PC 

Unix 

16 


CISC 32532 

PC 

Unix 

N/A 

Tektronix 

RISC 88000 

Mac 

AP 

8 

Parsytec 

Transputer 

PC 

DOS 

N/A 


Transputer 

Mac 

Mac OS 

N/A 


Transputer 

PS/2 

DOS 

N/A 

YARD 

CISC 68030 

PC 

DOS 

8 


CISC 68020 

PS/2 

DOS 

4 


Transputer 

PC 

DOS 

16 


RISC 29000 

PC 

DOS or AP 

16 


RISC 29000 

Mac 

Mac OS or AP 

8 


The IMS product is also a little un¬ 
usual. It lets you define the instruction 
set of the custom processor chip. IMS 
calls its technology WISC, for writable- 
instruction-set computer. In addition, 
IMS offers conventional language-devel¬ 
opment environments, such as Smalltalk 
and C + + . 

The Movement to RISC 
One of the startling points visible from 
even a cursory glance at the table is the 
number of RISC CPUs that are used in 
coprocessing systems. The main reason 
for this is the current higher perfor¬ 
mance of RISC engines compared to that 
of conventional complex-instruction-set- 
computer (CISC) processors. There are 
several reasons why RISC CPUs are well 
suited to a coprocessor environment. 
First, a coprocessor is a small comput¬ 
ing system featuring a tightly coupled 
RAM subsystem. This happens to be the 


ideal topology for a RISC computing sys¬ 
tem. At the high frequencies that RISC 
processors use, it is very difficult to 
propagate signals around a circuit board. 
The bigger the board, the more features 
it has and the lower its performance. 
Conversely, the small, tightly coupled 
coprocessor can often extract peak per¬ 
formance out of a RISC CPU. 

Second, RISC carries no requirement 
for object-level compatibility. Almost all 
compatibility between coprocessor plat¬ 
forms is achieved at the source code 
level. Thus, the lack of an applications 
software base for RISC engines is no par¬ 
ticular disadvantage. 

In addition, a RISC engine is often less 
expensive than a CISC CPU of compara¬ 
ble performance. This is especially true 
for the Advanced Micro Devices (AMD) 
29000 and SPARC-based products. Since 
the cost/performance ratio is often the 
major selection criterion for a coproces¬ 


sor engine, the RISC machines usually 
excel. 

RISC vs* CISC 

RISC technology has other advantages 
over CISC that are not specific to copro¬ 
cessing systems. These days, processors 
based on RISC define the standards of 
high-end computing. Although RISC 
technology itself is not necessarily supe¬ 
rior to CISC, a number of factors have 
combined to position RISC systems at 
higher performance levels than their 
CISC counterparts. 

First of all, architects of RISC micro¬ 
processors began with a clean slate. 
There were no previous generations of 
software with which they had to maintain 
compatibility, and no preconceived no¬ 
tions of how they had to achieve hard¬ 
ware interfacing. This factor is very im¬ 
portant. 

Designers of computers based on a 
particular family of processors—the Mo¬ 
torola family, for example—are prepared 
to accept only minor changes in system 
architecture from one generation to the 
next. If, for instance, the designers of the 
68040 had implemented an external Har¬ 
vard architecture, with separate external 
instruction and data memories, they 
would be in a considerable amount of 
trouble right now, 

Both hardware designers and software 
engineers would have trouble dealing 
with such a radical change in 680x0 ar¬ 
chitecture. Hardware designers would 
have to redesign system boards, and soft¬ 
ware developers would have to relink all 
current 680x0 binaries, for instance, to 
separate the source code and data ad¬ 
dress spaces. This would complicate the 
smooth upward migration path provided 
by the 680x0 family. 

Thus, Motorola implemented an inter¬ 
nal Harvard architecture with separate 
data and instruction buses on the 68040. 
The data and instruction paths pass 
through separate memory management 
units and caches within the chip, but the 
signals are combined before they are 
brought out of the chip. 

On the other hand, the AMD 29000 
RISC designers had no qualms about 
implementing an external Harvard ar¬ 
chitecture. Separated external buses 
seemed clearly superior (and, ultimate¬ 
ly, cheaper), so they were used. The de¬ 
signers were not faced with any overrid¬ 
ing compatibility issues. 

Second, it's easier to design a fast 
memory system for a modern RISC chip, 
because the software can maintain closer 
control of the internal pipeline status 

continued 
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THE NEW MKRO-CAP III: 
SO YOU CAN TEST-FLY 
EVEN MORE M0DEI1 


It wasn’t easy. But we did it. Made the 
long-time best-selling IBM® PC-based 
interactive CAE tool even better. 

Take modeling power. We’ve significantly 
expanded math expression capabilities to 
permit comprehensive analog behavioral 
modeling. And, beyond Gummel POon BJT 
and Level 3 MOS, you’re now ready for 
nonlinear magnetics modeling. Even 
MESFET modeling. 

Analysis and simulation is faster, too. 

Because the program’s now in “C” and 
assembly language. That also means more 
capacity—for simulating even larger 
circuits. 

As always, count on fast circuit crea¬ 
tion, thanks to window-based operation 
and a schematic editor. Rapid, right-from- 
schematics analysis—AC, DC, fourier and 
transient—via SPICE-like routines. The 
ability to combine digital/analog circuit 
simulations using integrated switch 
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Transient analysis 



Schematic editor 



Monte Curio analysis 


models and parameterized macros. And 
stepped component values dial stream¬ 
line multiple-plot generation. 

And don’t forget MICRO-CAP Ill's 
extended routine list—from impedance, 
Nyquist diagrams and BII plots to Monte 
Carlo for statistical analysis of production 
yield. The algebraic formula parsers for 
plotting virtually any function. The support 
for Hercules, CGA, MCGA, EGA and VGA dis¬ 
plays. Output for plotters and laser printers. 

Cost? Still only $1495. Evaluation ver¬ 
sions still only $150. Brochure and demo 
disk still free for the asking. Call or write 
for yours today. And see how easily you can 
get ideas up and flying. 



1021 & Wolfe Road 
Sunnyvale, CA 94086 
(408) 738-4387 
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than it can with the CISC chip* This 
allows the use of “load scheduling” and 
other optimization techniques to hide the 
wait states that are introduced when in¬ 
terfacing to real-world memory systems* 

Which RISC? 

In terms of overall system speed (as de¬ 
fined by the actual speed of operation 
when running application code), the 
leading RISC families are currently the 
MIPS R3000, the AMD 29000, and the 


Motorola 88000. The R3000 requires too 
many peripheral and cache chips to be 
really suitable as a coprocessor engine. 
Indeed, the only offering is from IDT. 
This card should probably be used solely 
as a development platform, as it has only 
cache RAM and has to go across the Nu- 
Bus for access to main memory, an unac¬ 
ceptably slow process* 

The Motorola 88000 is a very fast 
CPU, with arguably the fastest single¬ 
precision floating-point engine available* 


It produces its best results on small pro¬ 
grams, such as benchmarks, that easily 
fit within its small 16K-byte data cache. 
It doesn’t perform as well with larger 
problems primarily because of a minor 
design flaw in the 88200 cache control¬ 
ler. When there is a cache miss, the 
whole 4-word cache line must be refilled 
before execution can continue* 

Thus, for programs whose data has 
good locality of reference, the 88100/ 
88200 chip set turns in a superlative per¬ 
formance (its Whetstone figures are es¬ 
sentially equivalent to those of the Cray- 
1S). But when it is manipulating sparse 
matrices, at least 2 words of each cache 
line are usually never used. The over¬ 
head associated with waiting for them to 
be filled on each cache miss is crippling. 

For example, when the 88000 runs a 
Gauss-Jordan elimination of a 200-by- 
200 matrix (from the Argonne Labs 
LINPACK benchmark suite), its Cray- 
relative performance drops to only 10 
percent of what it achieves on Whetstone 
tests, in fact, if you use enough 88200 
cache-controller chips, you can perform 
the whole LINPACK reduction in the 
caches and double the performance of the 
88000 system. 

The AMD 29000 offers a compromise 
between performance and hardware 
cost. It uses two totally separated buses 
for the instruction and data streams, 
which allows standard DRAM to achieve 
almost the same performance as static 
RAM (see “ Real-World RlSCs,” May 
1988 BYTE). Although a 29000 system 
won’t outperform an R3000 or an 88000 
system on small benchmarks, it will fre¬ 
quently emerge the winner on larger tests 
or applications code. 

Coprocessing Comes of Age 

Coprocessor systems have truly come of 
age. In 1984, when Dave Rand, George 
Scolaro, and I were defining what we 
thought could be done with coprocessors 
and how to do it, we could only dream 
that one day manufacturers such as IBM, 
Apple, and Tektronix would offer prod¬ 
ucts using this technology. 

Today’s coprocessor systems give PCs 
the computing power of a mainframe* 
Over the next two years, you will see co¬ 
processors achieve a level of perfor¬ 
mance currently reserved for supercom¬ 
puters. Why dream about a Cray? Copro¬ 
cessor technology will soon put that kind 
of power into your desktop computer. ■ 


Trevor Marshall is a BYTE consulting 
editor and is president of YARC Systems 
Corp. (Agoura, CA). You can contact him 
on BIX as 'imarshall. ” 
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typesetting and 
formatting quality, 
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beyond standard 
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Unleash Your 286, 386 or 486! 


Whether you are running 1-2-3 or AutoCAD, or 
porting a FORTRAN application, Micro Way has 
the solutions that will both speed up your system 
and simplify your development efforts. These 
include inexpensive 386 accelerators, a 486 
motherboard that has twice the throughput of a 
VAX 8650 when equipped with a Weiteh 4167, 
a family of globally optimized 386 and 486 com¬ 
pilers and the most up to date numerics on the 
market. These include Intel, Weitek, and Cyrix 
coprocessors, plus Weitek daughterboards and 
a Weitek Micro Channel card for the model 70 
and 80 — all of which comes with the finest 
technical support in the industry. 


386 Compilers and Tools 


Our NDP family of compilers generate globally 
optimized, mainframe quality code that runs on 
the 386 or 486 in protected mode under UNIX, 
XENIX, or extended DOS. The compilers ad¬ 
dress 4 gigabytes of memory while supporting 
the 80287,80387, Weitek, and Cyrix coproces¬ 
sors. Applications can mix code from all three 
compilers and assembly language. The DOS 
versions allow the user to write his own numeric 
error handlers and interface 386 real mode 
programs from protected mode 
NDP Fortran-386™ is a full F77 with F66 and 
DOD extensions that ts 99% VMS compatible 
NDP C-386™ runs as a full K8R C with MS 
extensions or as an ANSI compiler. 

N D P P a sea 1-386 ™ is a full ANSI/IEEE Pascal, 
with extensions from C and BSD 4,2 Pascal. 
DOS 386 versions (NDP tools included) $895 
DOS 486 versions (NDP tools included) $1195 

UNIX/XENIX versions . $795 

NDP VMM virtual memory manager $295 

Eclipse or Phar Lap Tools .$495 

NDP Link - incremental Linker .$295 

NDP C++ Version 1.2 .$295 

NDP Windows™ Library: $125, C Source: $250 

NDP HOOPS™.$795 

NDP Plot™....$325 

NDP/FFT™NDP or 80x87 version... ea. $250 
NDP to HALO 88 Graphics Interface $100 
NDP NAG™ —The NAG Workstation library is 
a subset of the NAG mainframe libraries. It 
contains a library of 172 routines designed to 
solve differential equations and eigenvalue 
p roble m s, perform matri x operati on s, fit curves, 
do statistics and regression analysis, generate 
random numbers, and compute special func¬ 
tions and integrals: $795, Weitek version: $995 

NDP Fortran-486™, NDP C-486™, and NDP 
Pascal-486™ are new releases of our NDP 
compiler family that have been optimized for 
the 486, Driven by NDP Fortran-486, the Num¬ 
ber Smasher 486, running with a 4167, delivers 
over 10 million floating point operations per 
second! The compilers are $1195 each. 



SuperC ACHE-286 12 MHz.$399 

FastCACHE-286 12 MHz .$299 


Milt Capsimolis of Ithaca Software. developer 
of HOOPS , the highly regarded 3D, object- 
oriented graphics library reports: "We ported a 
huge C library — well over 100,000 lines — 
without a hitch t in less than a day! ...We liked 
the enormous advantage NDP C-386 offers 
through its support of the Weitek coprocessor. * 

Fred Ziegler of Aspen Tech in Cambridge , 
MA: m I ported 900,000 lines of source in two 
weeks with NDP Fortran-386 without a single 
problem! m Aspen Tech's Chemical Modeling 
System is in use on mainframes worldwide 
and is probably the largest application to ever 
run on an Intel processor. 


Parallel Processing 


MtcroWay's IBM compatible Monoputer, Quad- 
puter Videoputer, and Linkputer boards work 
together using Inmos transputers to provide 
expandable, plug-in mainframe performance 
for your desktop PC. 

Monoputer™ — Indudes one T800 and up to 
16 meg of RAM for parallel code development 
The 4 MWhetstones T80Q makes it the ideal 
FORTRAN engine for cost-effective execu¬ 
tion of your mainframe programs. . .from$1295 

Ouadputer™— This board for the AT or 386 
can be purchased with 1 to 4 transputers and 
1 or 4 meg of memory per transputer. Two or 
more Quadputers can be linked together to 
build networks of up to 100 or more transputers 
providing mainframe power.from $1995 

Unkpirter™— Links up to 8 boards to provide 
dynamic transputer topologies.$1500 

Transputer Compilers and Utilities 

These parallel languages are designed for use 
with the Monoputer, Quadputer and Videoputer 

Logical Systems Parallel C ..$595 

3L Parallel C, FORTRAN, or Pascal $895 

TBUG — debugger for 3 L .$330 

Parsec Parallel C/dynamic.$1500 

ParaSoft EXPRESS Package — Includes 
transputer communications libraries, parallel 
code development library, C source level debug¬ 
ger, and system performance monitor.... $ 1500 

Helioa PC/*. $1250 

occam 2 Toolaet.$1500 

Nexla Window® File Server — Lets you run 
parallel applications under the Microsoft 

Windows environment.$495 

T800/NAG™ — Port of the complete NAG 
mainframe library. Contains 268 functions: $2750 



Number Smasher-4 86™ is a 25 MHz replace¬ 
ment motherboard for ATs and 80386s This 
motherboard supports an optional Weitek 4167 
numeric coprocessor and up to 16 megabytes 
of memory. It is ideal for applications such as 
CAD/CAE workstations, statistical analysis, 
linear programming, and multi-tasking operab 
ing environments, such as UNIX, XENIX, and 
OS/2. It supports the Phoenix, AMI, or Award 
BIOS. The Number Smasher-486 with OK is 
priced at $3995. 


Our compSers come with the features you need 
to simplify porting to the 32-bit mode of the 386, 
including a 99% VAX VMS compatible 
FORTRAN and a dual dialect C which is UNIX 
System V and ANSI compatible, Also included is 
a library of 135 character and pixel oriented 
graphics routines that automatically detect and 
support the full range of PC display adapters. 
Plus we cany a fulll ine of third parly libraries and 
utilities that were ported with our languages. 

For information about numeric coprocessor per¬ 
formance, call for your free copy of an article by 
Stephen Fried, “The State of PC Numerics in 
1990 H For more Information, please call our 
Technical Support Dept, at (508) 746-7341. 


Math Coprocessors 


WEITEK 

4167-25 (Now in stock) ... $1395 

mW1167 Micro Channel-16/20 from $995 

mW3167 Micro Channel-25/33 . . from $1495 

3167-20 . $795 

3167-25 . $995 

3167-33 .$1295 

mW3167/80387 Board .$200 


mW1167™ and mW3167™ coprocessor 
boards are built at Micro Way using Weitek 
components. Each includes an 80387 socket. 


8087 .$84 

30287-8 . . .$195 
80387-16 . ,$330 
80387-20 $400 

80C287A . $280 


INTEL 

8087-2 .... 
80287-10 . . 
80387-16SX 
80387-25 . . 
80387-33 . 


. $120 
$220 
. $310 
. $510 
$625 


287Turbo-20™This coprocessor board runs a 
specially qualified Intel CMOS 80287 at 20 
MHz regardless of the main CPU speed. $450 
RAMpak™ - one or four meg 32-bit memory 
expansion module for Compaq Deskpro 386 
20/25 One meg $240, Four meg .. $700 


CYRIX 

Cyrix CX83D87 Fas Math™ — Fastest 80-bit 
Intel compatible coprocessor Performs 
Iranscendentals 3 tames faster than the 80387. 
20 MHz: $400 25 MHz; $510 33 MHz: $625 


386 Your AT 


NUMBER SMASHER-386 ™ —A full-sized card 
that replaces the 80286 microprocessor on your 
IBM AT or compatible motherboard with an 80386 
that runs at 20 or 25 MHz. it runs numerically 
intensive applications up to a factor of 60 times 
faster, while maintaining full hardware and 
software compatibility when running all 386 ap¬ 
plications. Includes sockets to optionally add up to 
8 megabytes of 32-bit memory, an Intel 80387, 
Weitek, or Cyrix numeric coprocessor, and 64K or 
256Kof high speed cache memory . from $895 

FASTCache-SX™ — The most cost effective 
accelerator we have ever manufactured. Plugs 
into the 286 socket, speeding up all applications 
by a factor of 2 to 4. Runs all 386 applications. 
Features an 80386-SX (16 or 20 MHz), a 4-way 
32K cache, expandable to 64K, and a math 
coprocessor socket. 16 MHz:$495 20 MHz:$595 


Micro 

World Leader in PC Numerics 

INay 

Corporate Headquarters: P O. Box 79, Kingston, MA 02364 USA (508) 746- 7341 

32 High SL Kingston -Upon -Thames, U K., 081-541-5466 Germany 069-75-2023 
USA FAX 508-746-4678 Italy 02-74.90.749 Holland 40 836455 Japan 81 3 222 0544 


































STATE OF THE ART 
DESKTOP SUPERCOMPUTING 


1-- 

Super Sources 


Desktop supercomputers rely on 

a mix of technologies to deliver Cray-like performance in personal computer-size 

packages. For more information 

on the developing technologies discussed in this section, contact these companies: 

Arche 486 EISA 

Intelligent Drive Array 

68640 

Arche Technologies, Inc. 

System pro 

88660 

48835 Kato Rd. 

Compaq Computer Corp. 

Motorola, Inc, 

Fremont, CA 94539 

20555 FM 149 

6501 William Cannon Dr. W 

(800) 422-4674 

P.O. Box 692000 

Austin, TX 78735 

Inquiry 1053, 

Houston, TX 77269 

(512) 891-2000 

(713) 370-0670 

Inquiry 1052. 

C-Lind a 

Inquiry 1059. 


Hypercomputer Linda 


SX-X Series 

Scientific Computing 

isPC/860 

HNSX Supercomputers, Inc. 

Associates, Inc. 

Intel Scientific Computers 

77 South Bedford St. 

246 Church St. 

15201 Northwest Greenbrier Pkwy. 

Burlington, MA 01803 

New Haven, CT06510 

Beaverton, OR 97006 

(617) 270-7600 

(203) 777-7442 

(503) 629-7629 

Inquiry 1665. 

Inquiry 1054. 

Inquiry 1060. 

386/smp 

ComputeServer 

MC486 

486/smp 

Torque Computers, Inc. 

Apricot Computer pic 

Corollary, Inc. 

lOOVanck St. 

Apricot House 

17881 Cartwright Rd. 

New York, NY 10013 

111 Hagley Rd. 

Irvine, CA 92714 

(212) 925-1715 

Edgbaston 

(714) 250-4040 

Inquiry 1055, 

Birmingham B16 8LB 

UK 

Inquiry 1051. 

Connection Machine 

44-012-456-1234 

Vectra 486 PC 

Thinking Machines Corp. 

Inquiry 1061, 

Hewlett-Packard 

245 First St. 


19091 Pruneridge Ave. 

Cambridge, MA 02142 

Micro Channel 

Cupertino, CA 95014 

(617) 876-1111 

IBM Corp. 

(408) 725-8900 

Inquiry 1056. 

Old Orchard Rd. 

Armonk, NY 10504 

Inquiry 1066. 

Cray Y-MP 

(914) 765-1900 

Z-1000 

Cray Research, Inc. 

Inquiry 1062. 

Z-386/33E 

608 Second Ave. S 


Zenith Data Systems 

Minneapolis, MN 55402 

MFX 

1000 M i 1 wau kee Ave, 

(612) 333-5889 

Unix System V/386 

Glenview, TL 60025 

Inquiry 1057, 

Xenix 

(312) 391-8860 


The Santa Cruz Operation 

Inquiry 1067. 

i486 

P.O. Box 1900 


i860 

Santa Cruz, CA 95061 


EISA chip set 

(408) 425-7222 

This resource guide lists 

Intel Corp. 

Inquiry 1063, 

information sources for the major 

3065 Rowers Ave. 


concepts and products listed in this 

Santa Clara, CA 95051 

Parallel Programming 

State of the Art section. Inclusion in 

(408) 765-8080 

Support Environment (PPSE) 

the resource guide should not be 

Inquiry 1058. 

Oregon Advanced Computing 

taken as a BYTE endorsement or 


Institute 

recommendation. Likewise, 


19500 Northwest Gibbs Dr,, 

omission from the guide should not 


Suite 110 

be taken negatively. The 


Beaverton, OR 97006 

information here was believed to be 


(503) 690-1220 

accurate at the time of writing, but 


Inquiry 1664. 

BYTE cannot be responsible for 
omissions, errors, or changes that 
occur after compilation of the guide . 
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Six powerful new systems. 

Now available are six new PS/2's with 
MfcroChonne/ 1U for those wauling 
increased storage, expansion slots and 
386™ power, 

Wve expanded our PS/2 Model 
HO line to include two new 20 Mil/; 
models as well as two new cached 
25 MHz machines. And two of these 
new PS/2 models come with our 
lightning-fast 320MB hardfde. 

Our PS/2 line lias also been 
extended with the introduction of two 
new r Model 65SXs which offer greater 
expandability and file capacity along 
with an affordable price tag for 
386SX™ power. 



Porta hi lily, power and a 
low price* The award-winning 
P70 with MicroChannel has a 
new 386 16 MHz model.This 
new version of our full-function 
portable has a 30MB hardfile 
and allows you to lake your 
applications with you wherever 
you go. 


New fully upgradable 
Laser Printer E.Tho quality 
printing and superb paper han¬ 
dling of the IBM I .as or Printer are 
now available in the first afford¬ 
able laser printer that’s fully 
upgradable—the IBM 
LaserPr inter E. 

11 can print at up to 5 pages 
per minute and can easily be 
upgraded to 11) pages per minute. 
Whats more, a Postscript® 
option is now available for both 
the LaserPrinter and the 
Laser Printer E to make your 
desktop publishing look its best. 


Innovative software solution 
for networking. Connectivity with 
your PS/2 is better than ever with t 
availability of OS/2* EE VI.2 and 
OS/2 LA Si Server V1.2. 

f >S/2 EE is now easier to insta 
ant! gives you ready access to 
OS/2 relational data bases and 
expanded access to host computers 
and Ethernet® networks. 

OS/2 LAN Server offers 
increased price performance, maki 
it one of the lowest cost-per-user 
software environments in the 
industry. 

And to make it all easier, IBM 
introduces Easel® LI for OS/2 EE- 
the revolutionary development tool. 


IBM PSffiand OS/2 are (Mistered trwtemarfcs ana MicroChannel *s a Trademark at ttinrnauonal Business Machines C«pciBttari. 386 and 386SX are trademarks Intel Rretseripl is a ragsteiM 
trademark of Adobe Systems Ire. Easel is a registered trademark of Interactive linages kit EUwrtf is a registered trademark of XEROX COtp. © I9S0 IBM Corp. 












































better. 



New high-resolution 
14" display. Excellent resolu¬ 
tion, contrast anti clarity make 
the new, affordable 1BM 8515 
14" display a pleasure to work 
with. 




Inexpensive new compact 
disc technologies. I nexpensive 
large-capacity storage is now 
yours on any MicroChannel 
PS/2, It’s the new IBM CD-ROM 
and it allows you to store the 
equivalent of over 400 diskettes 
of reference material and clip 
art for applications like desktop 
publishing, multimedia and 
more. 



Neiv 32Q1VIB lightning-fast 
hardfile.The new 320MB hardfile 
option, with a lightning-fast access 
speed of 12.5 MS, comes standard 
on two of the new Model 80s and 
is available as an option on all 
Model 60s, 65SXs and 80s, 


Increased expand¬ 
ability w ith the new 
Small Computer System 
Interface (SCSI). An 
industry-standard SCSI 
adapter comes with the 
new 80 and 65SX models 
and is also available as an 
option for all your current 
PS/2s with fMcroChcmnei. 

Every SCSI busm aster 
adapter allows you to add 
up to seven peripherals, 
so adding an array of 
scanners, optical disks 
a nd new technologies like 
multimedia and JBMs 
CD-ROM is no problem. 


The IBM PS/2 is the world’s 
best-selling family of personal com¬ 
puters. And we haven’t stopped 
there—in fact, we’ve just made our 
family even better. 

Whether your business is large 
or small, your investment today in 
the PS/2 family of hardware and 
software applications can pay 
dividends tomorrow. Because the 
IBM PS/2 family can easily expand 
w ith your business and change to 
meet your needs. 

To help you protect your 
investment, we’re offering a wide 
range of new products. Products 
that offer more expandability and 
outstanding price performance. 
Innovative products that increase 
the value of your investment in 
z^roChannel and OS/2. Versati le 
products that offer more solutions 
than ever,especially for power users 
and if lose looking to network. 

But more important, we’ve 
made these changes in our family so 
that one tiling could stay the same: 
the IBM PS/2 family of personal 



computers 
is one that 
delivers 
solutions 
today, 
tomorrow 
and 

beyond. 


How’re you going to do it? 
PS/2 it! 



Circle 303 on Reader Service Card 




























FEATURE 


Around 
the World in 
Text Displays 

You think your computer is complicated? 

Try typing with 8000 different characters, 

Ben Smith 


ccording to (he Bible, all the people in the world 
once spoke a common language. Then, when 
men of a great city tried to build a tower to the 
sky, the Lord came down and confused the lan¬ 
guage and scattered the people. The city came 
to be known as Babel, after the Hebrew word for ‘‘confused.” 

“Confused” aptly describes today’s world, where the exis¬ 
tence of thousands of distinct languages creates problems for 
commerce, politics, and technology—including computers. 

Those of us in the English-speaking computer community 
tend to forget that computing is done all over the world, where 
functions that we take for granted are not quite so simple. The 
characters A to Z are easy to use in computers when compared 
with Cyrillic, Hebrew, Greek, Arabic, Chinese, and Japanese. 
Fortunately, today’s faster and cheaper processors, memory, 
and high-resolution screens are providing affordable solutions 
to the problems of worldwide computing. 

First, the Easy Ones 

The task of developing systems and software that use non- 
English characters and words ranges from fairly easy to nearly 
impossible. Languages that use the same Latin alphabet as En¬ 
glish, such as German and French, are the easiest to develop 
software for. Only a few special characters are required, and 
you can use these on many word processors by loading interna¬ 
tional keyboard and printer drivers, or by pressing special key 
combinations to insert them into documents. 

IBM—very much an international company—provides its 
AIX version of Unix with a set of routines, called message ser¬ 
vices ; to help display messages from a program. Developers of 
programs for the international market can use these facilities to 
internationalize their applications by externalizing all their 
messages and help screens. Different message and help tables 
are built for each language. Modern character-generator tables 
include extensions to the standard Latin characters for Ger¬ 
man, French, Portuguese, Spanish, the Scandinavian tongues 
(including Icelandic), and other European languages. 


But if the characters are nonroman, say Cyrillic, you need 
more than just a language-specific message table. You also 
need to have the characters represented on the keyboard, the 
screen, and any other output device. Admittedly, the computer 
knows the characters as only bits and bytes, but the user needs 
to be able to interact with the computer. There are Cyrillic fonts 
for screens and printers, as well as Cyrillic key caps. Russian 
and Slavic writers need to learn only their version of the key¬ 
board and to run versions of software that use their language. 

Solutions to Classic Problems 

The next major problem of representing foreign languages is 
how to deal with diacritical marks. This problem stems from 
the standard way of putting a character on the screen. Each 
character is stored as an array of bits within a character cell (see 
figure I). In IBM PC compatibles and computer terminals, the 
cell size is dependent on the display hardware. (On bit-mapped 
systems like the Macintosh, the cell size varies from character 
to character and from font to font. See the text box “The Inter¬ 
national Macintosh” on page 266.) When a character is copied 
from memory to the screen, the entire cell is rewritten, replac¬ 
ing any bits that may have previously been mapped to that area. 
Thus, there is no way to display diacritics in the same character 
cell as the base character. 

This is an exclusive-OR logic; One or the other character can 
occupy the space on the screen, but not both at the same time. 
In order that diacritics be added to the display, there must be a 
separate character defined for each diacritic and base character 
(radical) combination. One design that uses this method, IBM’s 
High Function Terminal, has 10-bit characters, which extends 
the table to 1024 (2 10 ) characters. 

A better solution is found by breaking from the standard way 
of generating characters on the screen, the OR logic, and using 
AND logic instead; one character and another can occupy the 
same space on the screen at the same time. David Packard Jr. 
did just this with his design for the Ibycus Scholarly Computer. 

continued 
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FEATURE 

AROUND THE WORLD IN TEXT DISPLAYS 


You won't find an Ibyeus in your local computer store, but 
you may find one in a college humanities department. It’s a 
special-purpose computer, made to order for classical scholars. 
It's a word processor and text-searching machine for Latin, 
Greek, Hebrew, and Coptic writing, including all breathing 
and diacritical marks and Western European vowels and sym¬ 
bols. Contrasted with the PC's Monochrome Display Adapter 
9- by 14-pixel character matrix, the Ibyeus uses a matrix 18 
pixels wide by 16 pixels high. (The characters are 16 pixels 
wide; the other 2 pixels separate characters-) The display shows 
24 rows of 80 columns. 

The Ibyeus is usually combined with a CD-ROM device for 
research and study of the Western classics. The search utilities 
can quickly find text in any of the supported languages—not a 


Figure 1 1 On a typical IBM 
PC-compatible system, 
characters are constrained 
to a 9-by 16-pixel celt , 
making it difficult or 
impossible to display' many 
international characters. 
When such a system copies a 
character from memory to 
the screen , it completely 
replaces the previous 
character, which prevents the 
addition of diacritical 
marks, such as those needed 
for Hebrew and Greek This 
means that every possible 
form of a character must be 
stored in a separate memory 
location. 
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Photo 1: ScriptureFonts, a package for students of Western 
classics and the Bible, lets users enter Greek, Hebrew, and 
Latin on a single line, display the proper characters on the 
screen , and print them on a printer. All the characters in the 
alphabets are mapped to the standard keyboard and displayed 
using standard character-generation hardware. 


trivial accomplishment. 

Closer to personal computer home, Zondervan Electronic 
Publishing makes a package for biblical and classical scholars. 
ScriptureFonts lets you enter Greek, Hebrew, and Latin on the 
same line, display the proper characters on the screen, and 
print them on your printer. All the characters in the alphabets 
are mapped to the standard keyboard and displayed using stan¬ 
dard character-generation hardware (see photo 1), 

Such software must deal with a further complication to inter¬ 
nationalization: Not all written texts run left to right and top to 
bottom. Hebrew text, for example, runs from right to left. 
Display software must place the cursor on the leftmost column 
after a carriage return and move the cursor to the right after 
displaying each character in a stream. 

Zondervan has solved many of the cursor-direction and line- 
wrap problems by using absolute cursor positioning after every 
key press. (Normally, the system's BIOS automatically moves 
the cursor to the right after each key press; ScriptureFonts, 
however, bypasses the BIOS and sends an escape code to the 
screen after each key press, telling it where to place the cursor.) 
While this solution works, it adds to the program's overhead 
and can cause problems; for example, inserting text after the 
fact confuses the line-wrap macros. For a total solution to all 
the right-to-left writing differences, the control needs to be at 
the level of the display device. The Ibyeus handles this well be¬ 
cause its display is designed to work in any direction. 

The Challenges of Arabic 

Arabic writing is right-to-left for text and left-to-right for num¬ 
bers. This complexity is further exacerbated by the number of 
cases in Arabic. While printed Hebrew has only one case, and 
Roman and Cyrillic have two, Arabic has four. Arabic also 
uses stretch character forms, which add emphasis and aesthet¬ 
ics to the written word. So much of the Arabic writing that we 
are familiar with is actually calligraphic. And while standard 
typewriter and printing Arabic fonts have existed for decades, 
the list of characters that are acceptable, even required, varies 
from region to region. This is not just a minor disagreement— 
this is a religious issue. 

As with roman computing, a standard must be well estab¬ 
lished for Arabic writing to become common for computing. 
As yet, no convention exists for Arabic-character computing 
codes. NCR has a half dozen different character maps for its 
Arabic terminals and printers. IBM has at least 10. 

The problem lies with the displays and printing devices on 
which Arabic is implemented. First, Arabic characters within a 
word must be physically connected. An EGA or better display 
handles this reasonably well, and bit-mapped displays and 
graphics workstations have no trouble with it. 

When it comes to printing, the vertical range of Arabic char¬ 
acters and their diacritical marks is beyond the range of single- 
pass nine-pin dot-matrix printers. However, 24-pin printers 
have no difficulty with either the resolution or the management 
of the Arabic fonts. Laser printers are even more flexible be¬ 
cause of their capability for very large character bit maps and 
the ease with which they build compound characters from basic 
elements. 

Putting aside the religious issues of which characters to cod¬ 
ify, the industrial issues of standardizing the codes, and the 
technical issues of printing and displaying them, you still have 
the problems of four cases and writing in both directions. You 
can use standard keyboards with Arabic key caps for text entry 
if you (or the application you're using) have a way to select the 
correct form of the letter based on the context. To understand 
how to do that, you need to know some details of Arabic script. 


HOW 

CHARACTERS 
ARE FORMED 
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AROUND THE WORLD IN TEXT DISPLAYS 


Stretching a Point 

The Arabic alphabet consists of 28 basic characters and the 
stretch character (used for aesthetics and emphasis). With the 
exception of the letters alif waw , and ya t all characters are con¬ 
sonants. These three exceptions are actually consonants with 
attached vowel sounds. The vowel sounds are usually added to 
Arabic by diacritical marks. 

When a character stands alone or is at the end of a word, it is 
written with a bold stroke. When it occurs in the middle of a 
word, it is usually joined to the next letter by an upward curved 
stroke. And when it occurs at the beginning of a word, it is often 
an abbreviated stroke unless it is capitalized. There are six let¬ 
ters in the Arabic alphabet that can be connected only to the 
preceding letters. These are cast as delimiters in the scheme 
described below. 

The Arabic characters can be divided into four classes: radi¬ 
cal, delimiter, space, and numeric. The radical and delimiter 
characters can each have four forms (cases): capitalized, end- 
connective, midword, and word-beginning. Once the charac¬ 
ters and forms have been defined in this way, ifs not difficult 
to build contextual-analysis tables and rules. Then the only 
characters forms that need to be mapped to the keyboard are the 
base forms (usually word-beginning) of the radicals and their 
accented versions . 

When you enter text on a system that can handle Arabic char¬ 
acters, it's a little surprising to watch the form of surrounding 
characters change as the computer resolves which form to 
display—not to mention watching the cursor move to the left 
(see figure 2). Then, when you enter numerals, the cursor stays 
in one place and the numerals stream off to the left, since nu¬ 
merals run left-to-right. 

The Great Frontier: Chinese 

Chinese is traditionally written in columns, top-to-bottom, 
with columns running right-to-left. This problem can be over¬ 
come, however, because modern Chinese people have learned 
to read in Western style, by rows left-to-right. The greatest 
challenge of computerized Chinese, then, comes from the fact 
that Chinese characters are not phonetic but rather pictographic 
and ideographic—that is, they represent images and concepts 
rather than sounds. The entire Chinese language includes more 
than 40,000 characters, 8000 of which are commonly used. Try 
putting all those on your standard keyboard. 

Many Chinese characters were developed by combining 
other characters. For example, the character for dream is de¬ 
rived from the character forms for flower f evening , roof and 
eyes-while-lying-down , However, as the base forms are com¬ 
bined, they are often abbreviated to simplify writing or modi¬ 
fied to improve the character's readability, writability, or aes¬ 
thetic value (see figure 3), 

Modern Chinese writing was developed with brush and ink. 
The strokes from a brush naturally have different thicknesses at 
various places. Uniform lines and curves make reading the 
characters more difficult, and, in some strokes, impossible. 
Even though the height of the characters can be kept relatively 
uniform while using the Western writing direction, character 
width will vary. Reading Chinese characters with fixed width 
and height is like trying to understand someone who T s speaking 
in an absolute monotone. Again, the Chinese have learned to 
cope, this time with the limitations of computer displays. 

Chinese computing involves many of the same issues as com¬ 
puting in Arabic: the politics of which characters to include in 
the basic set, the necessity for high-resolution screens and bit¬ 
mapped character displays, printer limitations, and so on. Even 
if you solve those, you're left with the problem of how to enter 


the thousands of Chinese characters from a keyboard—a chal¬ 
lenge much more complex than that of Arabic. 

The first attempts to solve this problem have involved huge, 
specially designed keyboards with hundreds of keys. Some 
early designs came from Multitech, a multinational high-tech 
company headquartered in West Germany. In 1987, Multitech 
changed its name to Acer and moved its headquarters to Taipei, 
Taiwan. Suddenly, finding ways to make Chinese computing 
easier became a necessity. 

Besides being a major force in the development of Chinese 
MS-DOS, Acer has also implemented methods for entering 
Chinese characters with a standard AT-style keyboard—though 
“selecting” may be a better word than “entering.” Acer pro¬ 
vides two ways of selecting a character from the expandable 
character database in its Chinese system. The first selection 
method, involving phonetics, migrated from Japan along with 
many Japanese phonetic characters on the keyboard. 

Using 42 key combinations, the user enters the consonants, 

continued 


ARABIC: A MOVING DISPLAY 

Display result Key press 
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Space 


Figure 2: Using NCR *s Decision Mate V system , a user might 
type an Arabic word by pressing the characters shown above. 
After each key press , the cursor moves to the left ♦ When the 
user presses a space as the last character, the system adds a 
bold stroke to denote the end of a word. 


Figure 3: Chinese 
characters are based on 
images and concepts instead 
of phonetics. Often w these 
images are combined to 
form new characters. The 
Chinese character for 
dream comes from the 
character forms for flower, 
evening, roof, ande yes- 
while-lying-down. 
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FEATURE 

AROUND THE WORLD IN TEXT DISPLAYS 


The International Macintosh 
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Photo A: Z>we ro the Ihit-mapped nature of the Macintosh display, the size of 
characters may vary from character to character and from font to font—a 
necessity for displaying many international characters . 


M any systems specifications for in¬ 
ternationalization are currently 
l ittle more than just words on paper. But 
the Macintosh has everything in place 
and working. The key lies in the Script 
Manager, a set of general text-manipu¬ 
lation routines for Latin-based alpha¬ 
bets and nonroman writing systems 
such as Japanese and Arabic. By merely 
redefining a few resources, an applica¬ 
tion can take on the appearance of a dif¬ 
ferent language. 

Resources underlie Mac applications 
and system operations. They can be 
added, subtracted, or modified without 
any concern by the application, yet their 
encapsulated information determines 
the attributes of operations and events 
(e.g., fonts, menus, and cursor type and 
motion). Resources in the system file 
are globally available; resources in the 
application file are only available while 
that application is running. 

To create an international version of a 
program! an application developer 
needs to define messages in the target 
language. He or she may also have to 
provide the fonts, although fonts are 
available for nearly every writing meth¬ 
od. Due to the bit-mapped nature of the 
Macintosh display, the size of charac¬ 
ters may vary from character to charac¬ 
ter and from font to font—a necessity 
for displaying many international char¬ 
acters (see photo A). 

Use of the Script Manager and associ¬ 
ated resources greatly facilitates the de¬ 
velopment of multilingual applications. 
The Macintosh resources take care of 
all the details of selecting the correct 


font, displaying it, and controlling the 
direction of the writing—left-to-right, 
right-to-left, even up-and-down. Mean¬ 
while, the keyboard is mapped appro¬ 
priately. The Script Manager defines 32 
different scripts, including Japanese, 
Chinese, Korean, six other Eastern 
scripts, 10 different East Indian scripts, 
and even Ethiopian. Different scripts 
can be combined on the same line, usu¬ 
ally a simple problem when the direc¬ 
tion of writing differs between scripts. 

The Macintosh International Utilities 
Package works in conjunction with the 


Script Manager to complete the task of 
internationalization: date, time, mone¬ 
tary, and decimal format, as well as 
sorting where characters may be equal 
at one level of sorting but unequal at 
another. 

The tragic flaw is that the Macintosh 
is proprietary and limited in scope. The 
operating system doesn't fill the needs 
of non-Mac users. Nonetheless, despite 
Apple’s attempt to limit the use of its 
ideas, its solutions to human-interface 
problems have influenced MS-DOS, 
OS/2, and Unix. 


vowels, and pitches to describe the sound of the character. 
Since many different characters can sound the same, the user 
might have to select the correct character from a list of hom¬ 
onyms. For example, Chinese has three “ying” characters; 
they look considerably different, but one is for an eagle, an¬ 
other is for a parrot, and the third is for a greenfinch. 

Although the process of entering Chinese characters phonet¬ 
ically sounds slow and complex, it actually isn't far removed 
from entering text in roman-based computing, since the Latin 
alphabet is phonetic. The difficulty for Chinese computer users 
is in learning a totally foreign way of thinking about their 
writing. 

The other method of Chinese character selection uses a com¬ 
bination of one to five character elements (out of 25 different 
elements) to build the character. This is similar in concept to 
actually drawing the character. Acer’s name for the method is 
Changjei, literally translated “characters of Chang, originator 
of writing/ 1 

While this method of building characters may seem simple, 


it took a tremendous amount of work to distill Chinese writing 
to this structure. Mathematically, more than 10 million charac¬ 
ters can be described in this way, although not all possible com¬ 
binations of the 25 Changjei elements generate valid Chinese 
characters—just as all combinations of five Roman characters 
do not necessarily form valid English words. 

No Western font or character table is designed to hold even a 
few thousand characters, let alone the many thousands of Chi¬ 
nese characters. Acer uses TCA Code (Taipei Computer Asso¬ 
ciation Recommended Internal Code) and extended memory to 
address a 2-byte (16-bit) character-generation code. Once the 
system has determined which character to use (using one of the 
two methods described above), it copies the character-genera¬ 
tion operations from a table entry to the character generator. 
There are actually three tables: the first holds the data for the 
5402 most commonly used characters; the second holds data 
for 7650 less frequently used characters; and the third table 
holds data for 5640 user-defined characters. 

continued 
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Kensington 
Expert Mouse. 
The Revolution 
Starts Here. 



Presenting Expert Mouse 
for the PS/2® a revolutionary 
new input device. Remember 
how the mouse fundamentally 
changed the way we used com¬ 
puters? Now, Kensington revo¬ 
lutionizes the mouse with the 
introduction of Expert Mouse. 



Since it's a trackball, it gives 
you greater control of your desk 
and your mouse because you 
move only the ball, not the 
entire mouse. Its size and shape 
allow your hand and wrist to 
rest comfortably while your 
fingers roll the trackball. 


Get To The Point. 
Precisely. Quickly. 

Expert Mouse is precise 
and fast. Its patented optical 
technology positions the cursor 
exactly where you want it, and a 
unique feature called “click- 
lock" makes drawing, scrolling, 
and highlighting a breeze. 

Works Well With 
All Your Software. 

Expert Mouse is the ideal 
input device to use with any 
Microsoft Windows® appli¬ 
cation. In fact, Expert Mouse 
works with all the software 
packagesthatworkwith an 
ordinary mouse. And for appli¬ 
cations not written with a 



mouse in mind, Expert Mouse 
comes complete with pro¬ 
grammable pop-up menus. 
These menus enable you to use 
Expert Mouse with already 
familiar programs, including 
Lotus 1-2-3® and WordPerfect® 

Makes You An Expert. 

Expert Mouse has a special 
automatic acceleration feature 
which senses your working 
speed. Roll the ball slowly for 
pin-point precision. Roll it 
quickly and the cursor will 
speed across the screen. 

Expert Mouse—the next 
step in the revolution toward a 
better way of computing. 

Expert Mouse is available 
at your favorite dealer. To find 
the dealer nearest you, call 
Kensington at 800-535-4242. 

In NY, call 212-475-5200, 
or write to us at Kensington, 

251 ParkAvenue South, 

New York, NY 10010. 


KENSINGTON H 
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FEATURE 


AROUND THE WORLD IN TEXT DISPLAYS 


Figure 4; Japanese text , 
while using a much smaller 
set of characters than 
Chinese, can contain three 
different kinds of writing: 
the formal kanji, the ph onetic 
katakana, and the informal 
hiragana—not to mention 
roman characters for words 
and phrases that are 
untranslatable. The English 
translation is given below the 
Japanese text. 


JAPANESE: THREE IN ONE 
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Long ago, I reviewed a CP/M database 
program called Vulcan that caused me to 
invent the rating “infuriatingly excellent”; 
meaning that the program did something I 
very much wanted done, but I had to fight 
it every step of the way. 

The algorithms were far better than the 
user interface. Incidentally, that was the 
first review of the program that became 
dBASE II. George Tate once told me he 
bought Vulcan (and renamed it) as a result 
of my review. 

1 1 Kanji L~ 1 Katakana 1 1 Hiragana 


Japanese High Technology 

Japanese writing uses a much smaller set of characters than 
Chinese, but it is more complex because it includes three differ¬ 
ent kinds of writing (see figure 4), The first writing style is 
kanji (writing of the Kan dynasty of China). This is the tradi¬ 
tional and formal style of writing. The second kind of writing is 
katakana, a phonetic alphabet used to spell out words that are 
foreign to Japanese, The third kind of writing is hiragana, an 
informal, abbreviated style. Japanese computers have to display 
a mixture of kanji, katakana, hiragana, and ASCII roman. 

Japanese characters are usually entered phonetically, often 
spelled out using the anglicized version of the character. For 
example, to enter the character for sushi , the user enters S-U-S- 
H-I. Simple for us, but not intuitive for Japanese, Another de¬ 
gree of sophistication hides behind all of this: The pronuncia¬ 
tion of a word or character depends on where and how it is used 
in a statement. As with Arabic, characters change on either side 
of the cursor as the user enters text. If the word isn’t resolved to 
kanji or hiragana, it will end up either katakana or roman. 

Because of the computational power and sophisticated pro¬ 
gramming required to select and generate Japanese characters, 
computerization of the average Japanese office didn’t take off 
until 1980. Prior to that, all office work was done by hand. 
There has never been a successful Japanese typewriter. 

The Japanese interest in AI grew out of the work on solving 
the data-entry problems of their writing, likely the most com¬ 
plex of all. Now Japan has become a great resource for innova¬ 
tive programming as well as computer hardware. Although the 
Japanese started computerizing much later than the Western 
world, the lessons they learned on the way have made them 
leaders in sophisticated systems. 

A Unified World Theory 

Each writing method carries some special problems for appli¬ 
cation programs. For example, how do you sort textual data 
when an alphabet has more than one sorting order? How do you 
edit Chinese writing? Do you remove the entire character and 


start again, or can you edit the character? Sorting Chinese 
names is simplified by the fact that there are only about 200 
Chinese surnames. The Japanese use a great deal of Chinese 
writing, and there are far more surnames in Japan. So Japanese 
names are sorted phonetically. 

If you think Japanese computing has problems, consider In- 
dia, which has nearly 20 different methods of writing, besides 
classical Sanskrit, Devanagari, and Arabic. Countless other 
writing methods exist in Asia and Africa. Africa alone has 
nearly a thousand languages—many with no written form. 

Still, there are now affordable solutions to the technical 
problems of computing tor the most widely used forms of non- 
roman writing: Eastern European (Cyrillic), Hebrew, Arabic, 
Chinese, and Japanese, But great challenges still remain. Per¬ 
haps the greatest challenge involves the issue of standards. 
Some promising signs exist: Many modern standards require 
programs to have an international version before they can be 
certified, ANSII Standard C defines a multibyte character type 
and specifies that all string functions operate on the structure 
in a sensible manner. The IEEE Posix standards for Unix in¬ 
clude specifications for internationalization. 

These are steps in the right direction. Structures that allow 
for more information per character position must exist below 
the application program, at the level of the compiler and operat¬ 
ing system. Unfortunately, very few operating system and lan¬ 
guage implementers have done more that acknowledge the 
problem and agree to work on it “very soon now. ” 

Until the problem is attacked at that level, international users 
will be forced to make do with ad hoc solutions. Not that we 
need more standards; the existence of YAT (Yet Another Stan¬ 
dard) would only make the problem worse. We just need to 
change our mind-set from “I can do it better” to “We can do it 
together.” ■ 


Ben Smith, a technical editor for BYTE, formerly helped to de¬ 
velop a computerized form of Arabic. He can be reached on BIX 
as "bensmith ." 
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Northgate 
Slims 
Down! 



Slimmer. Trimmer. The world’s smallest 386, standing not even 
as tall as America's favorite diet cola. Obviously Northgate has 
lost a few pounds. 

At least in the 386/20 pictured above. But it hasn't lost anything else. 
How do we pack a 20 MHz real 386 system with a 40 MB hard drive 
into this space saving, smallest 386 ever introduced? 

We do it. 


It comes with a VGA monitor and all the usual Northgate guarantees. 

Slim price too: $2,499.00 for the entire system. Let's see the 
competition match this. 

Come to think of it...there is no competition. This is one of a 
kind. A Northgate original, if you’re thinking of slimming down, 
call 1'800 548 1993 . and we’ll tell you more about it. 


Of course we still make the bigger 386. It s up to you. 
Northgate Computer Systems: regular or diet. 



NORTHGATE COMPUTER SYSTEMS, INC. 

13705 First Avenue North 
Plymouth, Minnesota 55441-41000 
I-80G 548 1993 


diet Coca-Cola, "diet Coke’ and the Dynamic Ribbon devbce are registered trademarks of The Coca-Cola Company 
©J989 FREBERC LTD./NORTHGATE COMPUTER SYSTEMS. Inc 





































lft. Refinement and grace in movement, appearance or manners. 

t), tasteful opulence in form, decoration or presentation. 

2 . Something that is elegant." (American Heritage Dictionary) 
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li said it 

Since at least three of the medals garnered by General Northgate were for our highly 
acclaimed Elegance series (triple Editors’ Choice awards from PC Magazine, for example), 
we thought we'd show you what the machine looks like and give you a few specs 
in case you might be inclined to buy this elegantly designed state-of-the-art computer. 

First of all, to photograph an elegant machine.. . you need an elegant 
photographer. So we went to the most highly respected lensman in Hollywood: 

Harry Langdon. He normally lights and shoots such famous faces as Linda Evans, 
Victoria Principal, Cher, Arnold Schwarzenegger and Diana Ross, to name just a few. 

So shooting a different pretty face like a Northgate Computer is all in a day’s work for 
Harry. For one thing, Northgate doesn’t need a hairdresser. 

The Elegance series to your left comes in three versions: The 20 and 25 
MHz models, and our top of the line/highest performance Elegance: the 33 MHz which 
earned a 9.1 rating in Infoworld. 

The price of the complete 386” 33 MHz Elegance system pictured: $5995.00. 
(Of course, you can buy a fully configured Elegance system starting at $3395.00.) 

The only thing more impressive than the price is the tech support which 
comes along with our usual 1 year parts and labor warranty. Did we mention that we 
also ship you replacement parts, should they be needed, overnight at our expense? 

And that our tech support people are actually here for you 24 hours a day, 
every day, every night? 

Put us to the test: give us a call some night at midnight. Or 3:00 AM. 

Now to the specs: 



'Seemingly endless Technical specifications, without which you aren't about to buy 
this machine no matter how many awards its won. 

Not only that ... would this look like a real computer ad without them? Probabfy not. 
Here they are* 


STANDARD CONFIGURATION 

♦ 33 MHz Intel 80386 processor. 

♦ ISO Mb ESDI Hard Drive 16MS. 

♦ 4 Mb Ram. 

♦ G4K SRam Read Writeback Cache 
(Optional 256 K Cache available) 

♦ Zero wait state performance, 

♦ 1.2 Mb—5.25" Soppy drive (also reads, 
writes and formats low density diskettes), 

♦ 1.44 Mb—3.5* floppy drive (also reads, 
writes and formats low density diskettes), 

♦ Eight expansion card slots 

♦ 80387 or Weitek coprocessor support 


♦ TWo serial ports and one parallel port (two 
with monographics systems) 

♦ 14" Multifrequency VGA Color Monitor 
1024x768 resolution with 16 bit controller. 

♦ Sleek new Elegance 7 drive-bay custom 
vertical cabinet pictured, (Desktop style 
optional, save $150.00,) 

♦ Exclusive award winning Omnikey 
Keyboard. 

24 Hr 7-days a week tech support: unlimited 

toll free phone. 

Additional Technobabble available upon 

request 


// ^ 


NORTHGATE COMPUTER SYSTEMS, INC. 
13705 First Avenue North 
Plymouth, Minnesota 5544Ml 000 

I 800-548-1993 

NcrlhgPEe. OMNIKEYS 102 r Omnibry PLUS, and the 
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Computer Systems, Inc. ATE other pnc*fiia and brand 
names arc trademarks and registered trademarks of 
lltdr respective Htnpanjes. 

CREATED Sl PRODUCED BY FREBERG LTD. 

O NORTHGATE KIMFUTHl SYSTEMS, INC. 1990, 

AiX kigj*t$ reserved. 
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Now NorthgateGlves You Credi 


Pay for your Northgate 
system with budget-easing 
monthly installments. 


r 


Owning any Northgate system 
is easy and affordable when you 
use Northgate’s Big ‘N’ credit card. 
Own the computer system voted 
Best Buy by Computer Shopper 
without straining your budget or 
tying up your major credit cards. 
When you Charge-it on Big ‘N’ your 
payments fit your budget every 
month. 

Simply fill out the Big ‘N’ infor¬ 
mation form at the right and send 
it to Northgate Computer Systems. 
P.O. Box 41000, Minneapolis, MN 
55441. We’ll do the rest. Better yet, 
call our toll free number and talk to 
a Big ‘N’ representative. 

After your credit is approved, 
one of our expert sales represen¬ 
tatives will help you design the 
Northgate system that’s just right for 
you. Best of all, your system will be 
shipped prompdy. 

Northgate also offers flexible 
long term leasing plans for your 
business. You ran choose the plan 
that best suits your needs, with up 
to 5 year terms available. 

Charge-it on Northgate’s Big l N’ 
credit card! It’s EASY to qualify, 
CONVENIENT to use with 24 
hours a day, 7 days a week service, 
and assures FAST delivery after 
you order. 


Nonhflare, the Northjpu Ehg'N' and SbmLtnr are retfisKnxI uatlcnurks 
of Nanhsame Computer Systems, tnc ©Narihipic Computer Systems, 
Inc. 1990 AH rights reserved 


NOTICE TO WISCONSIN fiESiOENIS 


You must disclose your mmu status. 
□ manied 
IT unmarried 
O teuany gratae! 


BIG ‘N’ REQUEST FOR CREDIT 


A married person may apply for Individual credit. I am applying for (please check appropriate box): 

P JOINT CREDIT with another person. Complete entire application. 

□ INDIVIDUAL CREDIT but rely on income or assets of another person as a basis for repaying the credit 
requested, Complete entire application. 

□ INDIVIDUAL CREDIT, Complete sections 1 a" and ’ ‘b’ f only. 


Please complete all appropriate sections, providing at l east two year's residence and employment history. This will enable your application to be 
processed as quickly as possible. If you are self-employed, please be sure to complete section “D" on back. 


Applicants must bo 18 yeare of age or olrtet 


a* Your Personal Information 


Requested L me nj Credit S_ 


Yuur ttsine: Firai 


ftMlitf Streei 


Apl t 


(Me Dl Birth: 

Mo.Day 


Social Security Number: 


t 1 


S 

OMHDl 


TSf-Ftym—6taT 

□' □ a 


Your Employar: {if saii-empuiyetf, see rear pii'Rij 


Dali Of EftijUdyrlfirl: 

Ud. Yr 


Gross S HetS 


Employer's Address: 


City 


J L 


Income from Sflrmwy, dMd SifejMrl Other Income: 

or separate maintenance payments 

nMd not be disclosed A you do not _ 

wish to have rtamsdered as a basis {hawi rei;fll ^ Slft£ e. 

lor repaying ihis obligation 


{Patel 


Monthly income; 
Gross S 


Name and Arldruss of Nearest Rntailve No! Living With You: 


ftfiialionstep: 


b. Credit Information 


Include KHnt applicant's information, Ii |0in| aceourit requested 


D CtiEDtiing 

g Savings 


G Checking 


Bank Loan Relate nee: 

Payment 

Batance 

□ VISA 

Bank Card Referents: 7J MaiteiCard 



DtherCradll 



Other Credll References; Account No: Expires; 







Driver's License No. 




c. Joint Applicant s Personal Information 


'If you are a married Wisconsin applicant, yoir must provide you* spouse's intermation below, 
■*" “ “ ‘anirrg this® ‘ ' 


evtiri though ytnir sptwsft may mat be signing this contract 


Joint Applicant's Name. 


Last Date el Blrib: 
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Social Security Numher: 


Andrea Sirwi 
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Zip 
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City 
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d, Sell-Employed Information 

Compete inis section only if you art Mll-amployad- 
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□ PraprielDrsbifl 

J CorporutiQfi □ Partnership 

Business Address 

Business Telephone: 
t > 

DesnlpBon ot Business. 

Your Position 

in Busness 

Since: 

Your annual 
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PHONENORTHGATENOW 
24 HOURS A DAY, 
7 DAYS A WEEK. 


800 - 548-1993 



NORTHGAU 
COMPUTER 
SYSTEMS 


P.O. Box 41000, Minneapolis, MN 55441 
Circle 179 on Reader Service Card 



























































































FEATURE 


Power 
to the 
Portables 

New batteries will store more power and allow laptops to run longer 

Andy Reinhardt 


n 1981, Adam Osborne introduced not only a 
new computer, but a new kind of computer: the 
portable. The original Osborne I, like its early 
offspring, was the size of a suitcase and was 
meant to be ported from home to office. It was 
definitely not a laptop machine—unless you had a lap like the 
Incredible Hulk—and its AC power cord meant that you had to 
tether it to a wall outlet when in use. 

When Tandy introduced the AC/battery-operated Model 100 
in 1983, the portable family tree split into two branches: the 
lug gables and the laptops. 

The trade-offs between these 
two types of portable com¬ 
puters involved power, in one 
form or another. If you need¬ 
ed a small machine that you 
could take on the road and run 
off batteries, then you bought 
a laptop and settled for lim¬ 
ited features. If you needed a 
high-powered CPU, memory, 
disk drives, screen, and soft¬ 
ware, you were stuck with a 
suitcase-size portable. 

Since those days, the two 
types of portables have con¬ 
verged, thanks, in part, to 
smaller, low-power compo¬ 
nents. Still, a major limiting 
factor in laptop design has 
been the humble battery, 
which has often dictated what 
you could do with your laptop 
and how long you could do it. 

Experts have long predict¬ 
ed that better batteries for 
laptop computers were just 


around the corner. The time is right. Despite big improvements 
in power management, neither customers nor manufacturers 
are entirely happy with the current options, especially finicky 
nickel-cadmium (NiCd) batteries. Actually, every type of por¬ 
table battery now in use has drawbacks. 

Poised to arrive are new batteries that promise to solve many 
of the current crop’s problems. Nickel-hydride (NtH 2 ) batter¬ 
ies, for instance, offer higher power capacity and thus longer 
operating life. Air-breathing zinc alloy batteries, similar to 
those used in hearing aids, offer longer life, lower weight, and 

fewer hazards. And a new 
technology that was an¬ 
nounced recently will some¬ 
day provide solid-state lithi¬ 
um batteries with long life 
and a high number of re¬ 
charges without the safety 
risks of liquid lithium cells. 

The Trouble with 
Nickel Cadmium 

Rechargeable NiCd batteries 
are widely used in today’s 
laptops, including models 
from Compaq, Toshiba, Ze¬ 
nith, and NEC, yet their repu¬ 
tation is not very favorable. 
Aside from environmental 
concerns regarding their dis¬ 
posal (cadmium is highly tox¬ 
ic), NiCd batteries are a has¬ 
sle. Even with sophisticated 
power management, they typ¬ 
ically last only 3 to 4 hours 
before they need to be re¬ 
charged, and they can only be 
continued 
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GET SUPERSOFT's 

Service Diagnostics 


All the software, alignment diskettes, parallel/serial wrap-around 
plugs, ROM POSTs and extensive, professional documentation to 
provide the most comprehensive testing available for IBM PCs, 

XTs r ATs and aft compatibles under DOS or Stand Alone. No other 
diagnostics offers such in-depth testing on as many different types of 
equipment by isolating problems to the board and chip level, 

NEW; SuperSoft 1 s ROM POST performs the most advanced 
Power-on-Self-Test available for system boards that are compatible 
with the IBM ROM BIOS. It works even in circumstances when the 
Service Diagnostics diskette cannot be loaded. 

NEW: 386 diagnostics for hybrids and PS/2s! 

For over nine years, major manufacturers have been relying on 
SuperSoft 1 s diagnostics software to help them and their customers 
repair microcomputers. End users have been relying on SuperSoft 1 s 
Diagnostics II for the most thorough hardware error isolation 
available. Now versions of Service Diagnostics are available to save 
everyone (including every serious repair technician) time, money, 
and headaches in fixing their computers, even non-IBM equipment. 

Alt CPUs & Numeric Co-processors All Color Graphics 5 Monochrome 

System Expansion S Extended Memory Monitors 

Floppy, Fixed & Non-standard Disk Drives Parallel & Serial Ports 
Standard & No n -standard P ri nters M ono, CG A, Hercu les & EG A 

Sy ste m Board: DM A. Ti mer s, I nterru pt, Ad apters 

Real-time Clock & CMOS config. RAM All Keyboards & the 8042 Controller 


NEW: Manufacturer's burn-in diagnostics now 
available for IBM and compatible PC, XT, AT, 
386, 486 and PS 2 systems. 


Service Diagnostics tor PC, PC/XT, and compatibles only.$1G9 

Alignment Diskette for PC. PC/XT and compatibles (48 tpi drives) ... $50 

Wrap-around Plug tor PC, PC/XT and compatibles (parallel end aerial). S 30 

Service Diagnostics for AT and compatibles only. . . . .$169 

Alignment Diskette tor AT and compatibles (96 tpi drives). . .$50 

Wrap-around Plug tor AT (serial). ...... , .. $ 15 

ROM POST for PC, PC/XT and compatibles only.$245 

ROM POST tor AT and compatibles only . .... .$245 

Service Diagnostics: The KIT (Includes all of the above—save $502). $495 
Service Diagnostics tor PS/2 models 25/30 50/50 or 70/80 and compatibles 

(please specify).$195 

Service Diagnostics lor 386 or V2, V 3 Q, or Harris, etc, (please specify).. .$195 
Diagnostics II Js the solution to the service problems of users of all 

CP/M-BO, CPZM-B6 and MSOQS computers.. , . $125 

Alignment Diskette lor PS/2 and compatibles (3 j 5 Inch).$ 50 


To order, call 800-678-3600 or 408-746-0234 
FAX 408-745-0231, or write SuperSoft. 
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Figure I: At one end f the Aerobic Power battery has a fairly 
typical zinc alloy anode. The cathode, however , features an 
air-breathing carbon membrane that extracts oxygen from the 
atmosphere * Oxygen and water are broken down into 
negatively charged hydroxide ions (OH ), which bond with 
positively charged zinc atoms, releasing water and electricity. 


recharged a few hundred times before they must be replaced. 

The greatest controversy about NiCd batteries concerns the 
recharging process. The energy output of NiCds is relatively 
stable t dropping off only as they near depletion. But if improp¬ 
erly recharged, NiCds suffer a well-known memory effect 
known as voltage depression , This means that the battery “re¬ 
members^ how much power was left when you recharged it. 
When you use your machine and the battery's power falls 
below that level, the voltage drops 10 percent. This situation 
can fool the computer's power management circuitry into 
thinking the battery is spent. 

To avoid this problem, vendors counsel users to fully dis¬ 
charge the batteries before recharging them and not to charge 
batteries in mid-cycle. However, many designers now discount 
the memory effect, saying that good power management design 
eliminates it completely. Richard Stickel of Gates Energy Prod¬ 
ucts blames most of the problems associated with NiCd voltage 
depression on poor power engineering. For example, he says, 
rather than using 10 1.2-volt NiCds fora 12-V system, design¬ 
ers should use 11, 

In the last year, many manufacturers have reworked older 
technologies in innovative ways to avoid the problems of NiCds, 
Dynabook Technologies used a dry lead-acid battery for its 
portable, while Apple chose a lead-acid gel battery for the Mac¬ 
intosh Portable. A growing number of pocket-size personal 
computers, including the Poqet, Psion MC series, and Atari 
Portfolio, use off-the-shelf AA alkalines. 

But none of these alternatives to NiCd is an ideal solution. 
Lead acids are as heavy and expensive as NiCds, and their 
power decays at a more linear rate, putting big demands on the 
power management system. AA cells are relatively cheap, but 
they can't be recharged. And, under some circumstances, all 
these batteries can explode or leak. 

Nickel Hydride 

Last summer, when personal computer pioneer George Mor¬ 
row announced his intention to market a laptop sometime in the 
future, he said that the machine would use NiH 2 batteries, an 
emerging alternative to NiCds. Morrow said that his nickel hy- 
dr ides are twice as efficient as traditional NiCds, 

Now, battery maker Gates Eneigy Products is commercializ¬ 
ing rechargeable nickel hydrides. Gates says that it intends to 
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produce samples this year and volume quantities in 1991. Ac¬ 
cording to the company, NiH 2 batteries able to replace the 
NiCds in existing portables will have 50 percent higher capac¬ 
ity, which could boost operating time by as much as 50 percent. 

The only problem with nickel hydrides is that they have a 
higher internal impedance than NiCds, Laptop makers won’t 
be able to count on them to run computers that both consume 
more power and last longer between charges. To best exploit the 
higher capacity of nickel hydrides'—that is, to enjoy longer op¬ 
erating times—laptop designers will have to make computers 
that use the same amount of or less power, 

Stickel says that NiH 2 batteries will suffer less from voltage 
depression than today’s best NiCds and that you should be able 
to recharge them nearly as many times. Current prototypes, 
however, do not perform this well. NiH 2 batteries will cost 
somewhat more than NiCds, although exact pricing hasn’t been 
established. They are, however, environmentally preferable to 
NiCds because they don’t contain cadmium. 

The “Aerobic” Battery 

One new development has come from an unexpected source: A 
small company called Dreisbach ElectroMotive, Inc., or 
DEMI, recently demonstrated a zinc battery that breathes air¬ 
borne oxygen for use in its internal chemical reaction. This 
rechargeable battery, dubbed Aerobic Power, offers lighter 
weight and greatly improved run time over NiCds and will cost 
about the same in dollars per hour of operation, DEMI says. 

The Aerobic Power battery has a zinc alloy anode and an air- 
breathing cathode—a carbon membrane that extracts oxygen 
from the atmosphere (see figure I). In operation, the Aerobic 
Power requires a ducted air supply and some sort of airtight 
shield to shut it down when not in use. 

The battery reaction draws oxygen through the gas-perme¬ 
able membrane into an alkaline gel electrolyte. Oxygen and 
water molecules in the electrolyte break down into oxygen and 
hydrogen atoms that pair to form negatively charged hydroxide 
ions. These ions, in turn, bond at the anode with positively 
charged zinc ions to form harmless zinc oxide. Water and elec¬ 
tricity are released in the process, and each cell produces about 
1.2 V of potential. The excess water is absorbed back into the 
electrolyte. 

One of the major breakthroughs of the Aerobic Power battery 
is its rechargeability. Other companies have attempted without 
success to design rechargeable zinc-air batteries, says DEMFs 
Len Danczyk. DEMFs process is proprietary, but basically it 
involves reversing the reaction. Water from the electrolyte and 
electricity supplied by a power source are applied at the anode, 
producing zinc atoms and free hydroxide ions that escape 
through the cathode membrane as oxygen. 

Among this battery’s other breakthroughs are its high power 
output—up to 1000 times that of a typical hearing aid battery— 
and its low weight-to-power ratio. Zinc-air batteries are lighter 
than others because the oxygen is obtained from the air, rather 
than from metal compounds such as the nickel hydroxide or 


ENERGY DENSITY IN 
WATT-HOURS PER KILOGRAM 



d] Nickel cadmium 1 J Alkaline 
□ Lead acid □ Solid-state lithium 

i I Nickel hydride EH Zinc air 


Figure 2: As this graph of power output shows , rechargeable 
nickel-cadmium batteries (currently favored for portables) 
and good old alkaline batteries may face stiff competition 
front zinc-air, nickel-hydride, and solid-state lithium batteries, 
which offer combinations of rechargeability, higher power , 
and longer operating life. 


manganese dioxide typically found in other batteries. A single 
cell weighing only half as much as a NiCd cell can produce 
power four to five times longer, DEMI says. This feature gives 
the Aerobic Power a rating of200 watt-hours per kilogram, ver¬ 
sus roughly 30 Wh/kg for NiCd and lead acid (see figure 2), 
Thus, a laptop battery could last for an entire S-hour workday. 

A key problem with zinc-air batteries has been that dendrites 
of zinc oxide (tree-like marks made by one mineral crystalliz¬ 
ing in another) grew on the anode and could eventually short- 
circuit the battery. DEMI says that its process combats this zinc 
oxide buildup but won’t disclose details on the technology. 

A drawback of this battery is that the maximum number of 
recharge cycles is less than that for NiCds. DEMI currently 
rates the battery for 25 to 30 cycles; it expects 40 to 60 when the 
technology matures. But because its raw materials cost less, the 
Aerobic Power battery will sell for roughly $50, as opposed to 
from $80 to several hundred dollars for NiCds and lead-acid 
cells. In the end, the cost per hour of operation is equal, DEMI 
says. Another potential problem, according to Bill Jergens of 
Texas Instruments, is that once they are exposed to oxygen, 
zinc-air batteries tend to degrade no matter how carefully 
they’re sealed. 

continued 
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SOLID LITHIUM: FLEXIBLE POWER 



Figure 3: In solid lithium batteries, a thin film of disulfide polymers (acting as a cathode) is layered between films of lithium (the 
anode). When the lithium oxidizes, it releases electrons that cause the sulfur compound to depolymer ize, giving off 
electrochemical energy . Much more stable than conventional lithium batteries, this lithium “sandwich " could be made into 
"coins ” (for use in cameras and watches) or flat bricks (such as the batteries used in today’s laptops), or rolled up to create 
various sizes of cylindrical batteries. 


Pilot production is expected this year, with volume laptop 
battery production slated for early 1991. Incorporation of the 
Aerobic Power battery into commercial laptops will require 
higher-power recharge circuitry, changes to power manage¬ 
ment schemes, and packaging modifications, including the ad¬ 
dition of air ducts and airtight access doors. 

Laboratory Lithium 

Although George Morrow was enthusiastic about nickel hy¬ 
dride, he noted that rechargeable lithium batteries would be 
even better. Unfortunately, such batteries aren't manufactured 
because of their potential explosiveness. Currently, the only 
available commercial lithium cells are non rechargeable “coin” 
batteries used in some cameras, watches, and calculators. 

But there's hope on the horizon. Scientists at the University 
of California's Lawrence Berkeley Laboratory recently an¬ 
nounced that they have developed a new lithium battery that 
uses advanced thin-film technology and is based entirely on 
solid materials. This battery should deliver higher power, more 
recharge cycles, and a longer shelf life (at a lower price and 
weight) than any of the commercial batteries that are now avail¬ 
able, And, say its developers, unlike lithium batteries with a 
liquid electrolyte, the new batteries won't leak or explode when 
exposed to heat. 

This solid-state, thin-film lithium cell exploits the organic 
sulfur-sulfur bond that is essential in chaining together amino 
acids into proteins. To use this bond innovativeiy, the scientists 
developed a breakthrough cathode material—a thin film of di¬ 
sulfide polymers that contains long chains of molecules joined 
by these sulfur-sulfur bonds (see figure 3). 

The cathode is layered between thin films of a lithium an¬ 
ode. When the lithium oxidizes, it releases electrons that cause 
the sulfur compound to depoly merize, giving off electrochemi¬ 
cal energy. Electricity reverses the process, causing the sulfur 
bonds to rejoin into polymers. According to the developers, no 
battery has ever before used the energy of sulfur-sulfur chemi¬ 
cal bonds. 

Solid-state lithium batteries should be able to operate in both 
room-temperature and high-temperature applications (80°C to 
100°C). Room-temperature versions for uses such as laptops 
could be available in three to four years. High-temperature ver¬ 
sions may someday have applications in electric automobiles. 

This new technology should result in many ways to config¬ 
ure lithium batteries. Manufacturers could start with sand¬ 


wiches of thin films and cut them into coins similar to the cur¬ 
rent lithium batteries. They could layer them into flat bricks 
such as the batteries used in today's laptops. Or they could roll 
them up to create the various common sizes of cylindrical bat¬ 
teries. The solid-state lithium coins could deliver about seven 
times the watt-hours per kilogram of today's liquid lithium 
cells. Room-temperature cylindrical batteries could deliver 
about four times the watt-hours per kilogram of a NiCd. 

According to its developers, this new type of lithium battery 
can be reehaiged 100 times with minimal loss of energy capac¬ 
ity. Some prototypes have been successfully recharged as many 
as 350 times. In addition, developers believe that the raw mate¬ 
rials for the new battery will cost less than those required for 
current batteries, which would result in less expensive replace¬ 
ments. That this type of battery contains no toxic materials 
should minimize disposal problems. And one benefit of these 
new devices that should greatly interest laptop toters (with one 
arm longer than the other) is that because the polymer in lithi¬ 
um batteries is lighter than a metal cathode, the batteries will 
weigh less than NiCds. 

Power Management 

Even with the pending arrival of new battery technologies, 
most observers say that improved battery performance—espe¬ 
cially in the immediate future—will depend on the same crite¬ 
ria that are valid today: lower power consumption and better 
power management, 

NiCd technology has matured. Users probably won't see ad¬ 
ditional capacity improvements of more than 10 percent to 15 
percent. To boost laptop operating time, manufacturers will 
need to use lower-power disk drives and displays, active power 
management (CPU sleep mode and system suspend/resume), 
and “passive” advances such as static CMOS ICs and slow re¬ 
fresh DRAM. 

Furthermore, some of the high-storage-capacity batteries of 
the future will achieve their longer operating times in part by 
doling out power at a lower rate. Since both NiH 3 and zinc-air 
batteries perform best when the consumption of current is very 
low, vendors must provide systems that are even less power- 
hungry than today's models to take full advantage of the new 
power technologies, ■ 


Andy Reinhardt is an associate news editor for BYTE. He can be 
reached on BIX as “areinhardl. ” 
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FREE! To all professional PC users. 
Your computer supply 
problems solved — 
in 24 hours! 


Turn to the MISCO Catalog for 
all your computer supply 
needs. Call us Toll-Free at 
1 -800-833-3635 and your order 
is on its way within 24 hours. 


We carry over 2000 items — 
all covered by our One Year 
Money Back Guarantee. Call 
or send in the coupon below 
for your free copy. 


WE CARRY YOUR BRAND 

Check out our low prices on name¬ 
brand Diskettes, Mag Tape and Data 
Cartridges. We have 3M, Dysan, 
BASF, Sony and many more. 


TITLE 


COMPANY 


Mail Stop/Department 

ADDRESS _ 

CITY_ 

PHONE _ 


STATE 


NAME 


OVER 2000 PRODUCTS — ALL IN FULL COLOR 

• Desktop Accessories • Glare Screens 


• Disks, tapes, cartridges 

• Disk storage 

• Paper, labels, stationery 




Modems 

Furniture 

Ribbons 


FREE CATALOG 

□ Please send me a free full color catalog. 
Mail to: MISCO, Box 399-ADV, 

Holmdel N.J. 07733. 


ADV012XX 


Call Today 
It’s toll-free 
1 -BOO-833-3635 


FURNITURE 
THAT FITS 

Fits your office 
and its decor, 
and fits your 
work style. Browse 
through our furniture 
pages. You're sure to see something 
you like, all at affordable prices. 


NETWORKING 
FOR THE 90 s 

We have the latest supplies to help 
you set-up a successful Local Area 
Network, and we offer free technical 
advice with all of our products. 


QUALITY CABLE IN A HURRY! 

We canry our very own line of high- 
quality buk cable. And all of the 
connectors you'll need. 


RIBBONS MAKING A BAD 
IMPRESSION? 

MISCO Ribbons are date-coded for 
freshness, and manufactured and 
tested for superior print quality. 


DISKETTE STORAGE PROBLEMS? 

We've got the answer, in a full range of 
styles and prices. 


YOU HAVE 
THE 
POWER 

But you need 
products to control 
and regulate it, so 
you can avoid costly damage to your 
equipment and data. We have these 
products, and they can be on their 
way to you in one day! 


DO IT YOURSELF 

If you like to handle basic PC 
maintenance and repairs your¬ 
self, you need the proper tools. 
We canry a full line of quality tools 
and tool kits to make the job go 
easier and faster. Cut and strip 
cables, assemble connectors — 
you’ll find all the tools you need. 









































NEW 

Handy Scanner 3000 Plus 

Including PC Paintbrush Plus 


DFI HS-3000 PLUS 
HANDY SCANNER 


DFI expands the world of desktop scanning with 
the new Handy Scanner 3000 Plus. Consolida¬ 
ting all the advanced hardware features you 
have come to expect from the company that 
introduced hand scanners to the world, our 
scanner now gives even sharper images 
is even easier to use, Perhaps, mostim 
tant, DFI gives total scanning support: 
deskton nithlkhirtf. wnrd nmppssjnd data 
opment and 

CAD applications. 


DFI 




* DESKTOP PUBLISHING 

* WORD PROCESSING 

* DATA BASE APPLICATIONS 

* HIGH LEVEL LANGUAGE INTERFACE 
■ CAD APPLICATIONS 


The Handy Scanner 3000 Plus comes 
bundled with ZSofPs top-selling PC Paint¬ 
brush Plus and DFPs SCAN and ImageTools 
programs, PC Paintbrush Plus lets you paint, rotate, 
El ip, invert, shrink, tilt, expand and add text into 
your scanned images. Using SCAN, you can save 
your images into TIFF, PCX t IMG, MSP, and CUT 
image files or convert between the formats. Using 
ImageTools, you can interface the Handy Scanner 
3000 Plus with dBase IV, dBase HI +, and compatibles 
such as Clipper, Foxbase or design custom 
applications using Microsoft C arid QuickBASIC, 
or Turbo Pascal, 

Available as options are DFFs OCR package, 
which reads mono or proportional spaced typeset 
characters in English, German, French, and Spanish 
languages and a fast CAD conversion program that 
allows you to save and convert scanned images into 
CAD image formats. At DFI, we offer you the total 
scanning solution. The Handy Scanner 3000 Plus, a 
new age in scanning technology, 
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Smooth Views 

Antialiasing lets programs squeeze higher resolution 
out of VGA displays 

Michael A. Covington 


emember the first, crude computer graphics? 
With screen resolutions of about 320 by 200 
pixels, and a limited number of colors (in numer¬ 
ous cases, exactly two), early microcomputer 
graphics forced users and programmers to get 
creative, both in drawing graphics and in imagining that the 
image on the screen really looked like what it was supposed to. 

That has all changed, thanks to high-resolution screens and 
technology that allows for millions of colors. Of course, not 
everyone can afford the latest state-of-the-art video display. But 
there are ways to get more out of your current display. 

One way is a technique known as antialiasing , which can 
give any video display the smoothness—though not the full 
sharpness—of a display with twice the resolution. Diagonal 
lines lose their stair-step appearance, and small type becomes 
more readable. There are trade-offs; a 16-color display is re¬ 
duced to only two colors, and the displayed image is slightly 
blurred. But since the human brain is good at compensating for 
blur, the overall effect is remarkably pleasant and effective. 
(See photo 1.) 

As an example, I’ll show how antialiasing doubles the effec¬ 
tive resolution of a 640- by 480-pixel VGA display. 

How It’s Done 

The key idea of antialiasing is that a line on the screen cuts a 
swath across a grid of pixels (see figure 1). It fills some pixels 
completely and others only partly. To produce an antialiased 
image, the partly filled pixels are only partly illuminated. For 
instance, a half-full pixel is displayed at half brightness. This 
smooths out the jagged appearance of lines and other shapes. 

To keep track of how much of a pixel is filled, you divide it 
into 4 subpixels (see figure 2) and assign 1 bit to each. As it 
happens, the VGA already assigns 4 bits to each pixel to distin¬ 
guish 16 colors. 

To achieve antialiasing, all you have to do is treat the color 
bits as subpixels and then translate the colors into appropriate 
percentages of illumination. The colors corresponding to 


binary 0001, 0010, 0100, and 1000 will be 25 percent illumi¬ 
nated; those corresponding to 0011, 0101, 0110, 1001, 1010, 
and 1100, half illuminated; and so on. The color of each pixel 
will then show how many of its subpixels are illuminated, but 
not which ones. 

Setting Up the VGA 

Procedure SetUpAntialiasing (see listing 1) does all the 
work. First, it uses SetGraphicsMode to invoke 640 by 480 16- 
color mode (denoted by hexadecimal 12). SetGraphicsMode 
also sets the Pascal global variable DirectVideo to false so that 
all write and writeln statements will use the BIOS; other¬ 
wise, the Pascal run-time I/O package would run into problems 
because it doesn’t know the screen is in graphics mode. 

Then, SetUpAntialiasing maps VGA colors 0 to 15 onto 
VGA color registers 0 to 15. At any given time, 64 colors can be 
defined, but only 16 can be used, so you just use the first 16. 

continued 



Photo 1: By smoothing the transitions , antialiasing removes 
the stair-step appearance of lines and curves. 
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ANTIALIASING 



Figure l: Asa line cuts a swath across a grid of pixels (left), 
partly filled pixels are partly illuminated (right). 



Figure 2: To keep track ofpartial filling, each pixel is divided 
into 4 subpixels. By mapping subpixel bit patterns onto color 
registers, the display produces the appropriate brightness. 


Listing 1: Basic video routines for antialiasing. 

prog™ Ant ia It as lug; 
uses CRT, DOS; 

procedure Se tGraphiesMode{mode:in teger); 

var regs: Registers; 

begin 

rags*ex := (mode mod 256); 
intr{$10,rffgs); 

DirectVideo := false; 
end; 

procedure SetPaletteRegister 

(regis ter,value:in tege r); 
var rega; Registers; 
begin 

regs.&x := $1000; 

regs.bx := ((value mod 64) shl 8) 

+ (register mod 16); 

LntrfSlC^regs) 

end; 

procedure SetColorRegister 

(re gis ter,red , green,blue:in tege r); 
var regs: Registers; 
begin 

rega.ax ; = 11010; 
regs.bx := register; 

regs.dx := ((red mod 64) shl 8) + lo(regs.dx); 
regs.cx ((green mod 64) shl 8) + blue; 
intr($10,regs) 
end; 


procedure SetUpAntialiasing; 
const 


o4 = 63; \ 

Full brightness J 

=3 =55; | 

. 3/4 

brightness 1 

c2 = 48; | 

; Half brightness 

cl = 40; | 

; i/4 

brightness 

cO = D; \ 

[ No 

brightness 


var i: integer; 
begin 

SetCraphicsMode($l2); 

for 1;30 to 15 do SetPaletteRegister(i,i); 
Set0olorfleglster( D,Q,cO,c0); j for 0000 ] 
SetColorRegister( 1,0.,cl,cl); [ for 0D01 j 
...likewise for all other 4-blt patterns... 
£etColnrRegister(15 # 0ic4 J c4); { for 1111 J 
end; 


The next step is to define these 16 colors. Recall that each 
color number, 0 to 15, is actually a 4-bit binary number, and 
you are treating the 4 bits as subpixels. So the brightness per¬ 
centage assigned to each color depends on the number of Is in 
its binary representation. 

The five constants cQ, cl, c2, c3, and c4 give the brightness 
values for 0 percent, 25 percent, 50 percent, 75 percent, and 
full illumination. To produce different shades of cyan (black to 
full bright), you assign the values in the appropriate c variables 
to both green and blue phosphors, leaving red at 0. You may 
prefer a yellow-brown (red plus green) or gray-white display 
instead. You could even get other hues by assigning fractions of 
the total brightness to red, green, or blue in ways of your own 
choosing. 

Plotting AntialiasecE Displays 

There are two basic operations for plotting a point: PlotSub- 
pixel, which illuminates a single subpixel, and PlotDot, 
which illuminates 4 adjacent subpixels (see listing 2). A “dot” 
thus plotted is the size of a full pixel but does not necessarily 
coincide with one. Plotting with dots results in smooth-edged 
figures; plotting with individual subpixels does not, because 
the smoothing effect applies only to the edge of a relatively 
large area of subpixels. 

As you might guess, PlotSubpixel sets a single bit in the 

continued 


Listing 2: Subpixel plotting routines. 

proce dure PlotSubpixe 1 {x,y:Integer); 
f Illuminate a subpixel. } 

1 Coordinates are 0.-1279, 0,.959, } 
var 

offset: word; 

plane, planemask, cldval; byte; 
begin 

( Select appropriate memory plane } 
plane := (y and l)+(y and l)+(x and 1); 
pienemask ;= I shl plane; 
port[$3CE] := 4; 

port[$3CF] := plane; { for reading ) 
port[$3C4] 2; 

port[i,3C5] := pianemssk; { for writing } 
( Set value In memory } 
x := x dlv 2; 
y y dlv 2; 

offset := word(y) * 80 + x div 8; 
oldval := mem[$ADO0:offset); 

Juem[$A0O0: offset] := oldval or 

($80 shr (x mod fl)); 

end; 

procedure PlotDot(x,y:integer); 

( A dot Is the size of a full pixel } 
but need not coincide with one. } 
begin 

PlotSubplxel{x,y); 

PlotSubpixel(x # y+i); 

PlotSubpixel{x+l,y); 

P1otSubpixe1(x+1,y+1) 
end; 
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SMOOTH VIEWS 


Bresenham’s Line and Circle Algorithms 


I n 1965, J. E, Bresenham devised the 
standard way to plot lines on a com¬ 
puter. Bresenham’s line-drawing algo¬ 
rithm applies to lines that are within 45 
degrees of horizontal. You can bring 
steeper lines into this range by reversing 
the roles of .v and y. 

For the purpose of this explanation, 
assume that lines slope up to the right 
(you can deal with negative slopes by re¬ 
versing a sign). The algorithm starts at 
one end of the line and moves horizon¬ 
tally to the other end. plotting a pixel in 
each column. At times the plotted line 
stays on the same row of pixels* but if 
the line has any slope that can be repre¬ 
sented on the screen* it eventually 
moves up to the next row in order to fol¬ 
low the slope (see figure A). The prob¬ 
lem is how to determine when to move 
up to the next row. 

You have to keep Lrack of the true 
height of the line. Every time you incre¬ 
ment x (move 1 pixel column)* y should 
increase by (y 2 _ yi)/(* 2 _ *i) Actually* 
since a pixel row is an incremental ele¬ 
ment* the row number either stays the 
same or increases by an integer. If you 
store the discrepancy in the variable e 
and add (j?i)/(xj—JCi) to it with each 
new column* then you can advance to 
the next row when e reaches 0.5. When¬ 
ever you move to the next row, you sub¬ 
tract 1 from e. 

Bresenham eliminates the slow float¬ 
ing-point operations in the following 



Figure A; Bresenham's line 
algorithm displays a line by 
determining which pixels are 
appropriate. The math is done with 
integers, thus avoiding the overhead 
of float ing-point operations . 


way; If you start e at 0.5 and test for 1, 
you can use only integers by multiplying 
the variables and tests by 2(jc 2 —JCi). The 
sign of e doesn’t change, so the compar¬ 
isons still work the same way. Eliminat¬ 
ing the floating-point calculations and 
tests speeds up the operation. 

Bresenham also devised an efficient 
way to plot circles. Again* the key is to 
move incrementally and choose pixels 
one at a time. The center of the circle is 



Figure B: Following a circle requires 
vertical t diagonal, and horizontal 
moves , 


treated as the origin, and plotting starts 
at jc~G, y=r. The question is then 
whether to get to the next pixel by mov¬ 
ing vertically* horizontally, or diago¬ 
nally (see figure B). 

In making its decision, the algorithm 
thinks about moving diagonally to 
(jc+ 1* y— 1) and asks how close to the 
circle it would end up. There are three 
possibilities. If it would land very close 
to the circle, it goes ahead and moves di- 



Photo 2: When you display the test pattern * the width of lines 
is inversely proportional to the desired brightness; if the lines 
look alike from a moderate distance § then the balance between 
width and brightness is correct. 


VGA’s video memory. This is a surprisingly complex task. 
First* VGA memory is divided into four planes that share the 
same address space; the 4 bits of each pixel are on different 
planes. So the first task is to tell the VGA which plane to use. 

This is the purpose of several port I/O statements. Perverse¬ 
ly* the VGA selects planes in different ways for reading and 
writing. To select the plane to be written* it uses a bit mask 
(0001,0010, 0100, or 1000); to choose the plane to be read* it 
uses binary numbers (00* 01* 10* 11), This done, FlotSub- 
pixel reads a byte from memory* toggles 1 bit* and writes it 
back. Plot Dot simply calls PlotSubpixel on four neighboring 
points. 

Given PlotDot, it’s easy to construct line- and circle-draw¬ 
ing routines (see the text box Bresenham’s Line and Circle 
Algorithms” above). 

Gamma Correction 

One technical problem remains: How do you get a pixel to be 
half* or 25 percent* or 75 percent of full brightness? Bright¬ 
nesses are numbered from 0 to 63, and it’s naive to assume that 
halfway up the scale is really half brightness. 

This is the familiar problem of video gamma correction. In 
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Listing A: Bresenham r s line and circle algorithms. 

{ 51gn[x) Is -1 If x<0, otherwise 

e r= e + 2*dy 

I } 

end; 

{ Swaptajb) swaps values of a and 

PlotDot(x2jy2) 

b } 

end; 

proc edu re I Ine( x ,y ,x2, y2 : inieger ); 

procedure C ire Le ( xc, yc, ra d iu s: 

f Note: If line Is steepj 

integer); 

meanings of x and y are 

var 

swapped throughout, ] 

x,y,d: integer; 

var 

begin 

i, steps, ex, sy , dx, dy, e; 

x 0; 

integer; 

y : = radius; 
d := 2*{l-rmdius) ; 

steep: Boolean; 

begin 

while y > x do begin 

dx abs(x2-x); sx := 

P lotDot ( x o+x,ye+y ); 

Sign(x2-x)i. 

{ also (xc-x^yc-y), etc,, to 

dy ;= abs(y2-y); sy := 

reflect each point into 

Slgn(y2-y); 

all eight octants } 

steep := (dy > dx); 

If d + y > 0 then begin 

if steep then begin 

y := y - i; 

swap{x,y) ; swap(dy,dx); 

d d - 2*y + 1 

3vap(sx,sy} 

end; 

end; 

if x > d then begin 

e :■ 2*dy - dx; 

x := x + 1; 

for 1:to dx do begin 

d ;= d + 2*x + t 

if steep then PlotDot£y,x) 

end; 

else PlotDot(x,y); 

end; 

while e >= 0 do begin 
y := y + sy; 
e :« e - 2*dx 

end; 

x x + sx; 

end; 


agonal ly. If a diagonal move would land 
it outside the circle, it moves vertically, 
to get closer in. If a diagonal move 
would land it too close to the center, it 
moves horizontally to get further out, 
Bresenham's key insight was how to 


compare these distances without doing 
any floating-point arithmetic. Since the 
equation of a circle is y = \j(f* —x 2 }* the 
job seems far from trivial. 

But recall that to gel to any point 
(x, yj, you go through all intervening 


values of r and y starting at (0, r). It’s 
easy to sum a series involving x and/or y 
along the way. In particular, the sum of 
(1 +■ 2x) for all x and (1 - 2>j for all y 
rums out to be U +1> 2 + { y— l) 2 — r 1 . 

That's ideal, since (x+1) 2 -f ( y— l) 2 
is the square of the distance from 
{x+1, y— 1}—the contemplated diag¬ 
onal point—to, the center of the circle, 
and r 2 & of course the radius. The dif¬ 
ference between them tells you whether 
you’re on the circle, inside it, or outside 
it. Because it’s a difference of squares 
(not the same Lhing as a squared differ¬ 
ence}, it needs to be compared to jc and y 
rather than to 0 or 1. 

The circle algorithm in listing A is 
more concise than the versions usually 
given in the literature. It divides the cir¬ 
cle into eight octets with a common al¬ 
gorithm, Studying it. I began to suspect 
that no one had ever hunted down all the 
redundancies in the arithmetic—or if 
they had, they kepi the results strictly 
proprietary. There doesn’t need to be 
even a single floating-point operation. 

As shown, the algorithm computes 
only an eighth of a circle and obtains the 
rest by reflecting about the axes. To 
adapt the routine to devices with differ¬ 
ent horizontal and vertical pixel spacing 
or to draw ellipses, modify it to loop 
while y>0 rather than y>x, use only the 
first four PlotDot calls, and multiply 
the term 2*y by the appropriate constant 
when updating d . 


photography, gamma is the slope of the function relating origi¬ 
nal brightness to reproduced brightness. High gamma equals 
high contrast. But the function is actually nonlinear, and there¬ 
in lies the problem: How do you straighten it out? 

Fortunately, all that’s needed for the present purpose is a 
simple experiment. Plot a line 1 pixel wide at full brightness, a 
fine 2 pixels wide at half brightness, and a line 4 pixels wide at 
one-quarter brightness. Then step back until you can’t see the 
difference in width. If the lines look equally bright, their 
brightnesses are correct. Similarly, a 75 percent-bright line 4 
pixels wide can be compared with a conventional line 3 pixels 
wide (see photo 2). That’s how the values of cO, cl, c2 t c3. and 
c4 were obtained for this program. 

Gamma correction changes whenever you move to another 
monitor or adjust your brightness or contrast control. It also 
changes when images are photographed or reproduced in other 
ways. Fortunately, gamma correction doesn’t have to be per¬ 
fect for antialiasing to be effective. 

What You See Is,,. 

The best-looking two-color display from a VGA is available 
only through antialiasing. It is easy to implement antialiasing 


on the VGA because of its design. Even though antialiased dis¬ 
plays lake longer to plot, the result contains four times as much 
information. 

If high resolution is more important than the number of 
colors available, you might want to consider this approach for 
your application programs. ■ 

Editor’s note: The actual code is in Pascal and is available in a 
variety of formats. See page 5 for details. The code includes 
routines for implementing all the concepts in this article , in¬ 
cluding the antialiasing test programs for Bresenham *s line and 
circle algorithms, ft runs in Quick Pascal or Turbo Pascal but 
does not use Microsoft *s or Borland's graphics units. Instead f it 
performs BIOS calls directly, so it will he easy to translate into 
other languages. 


Michael A. Covington does research on logic programming and 
natural-language processing at the University of Georgia. He is 
coauthor of Prolog Programming in Depth (Scott, Foresman, 
J987) and Dictionary of Computer Terms (Barron’s, 1986) and 
former contributing editor of PC Tech Journal. He can be 
reached on BIX as “mcovington ." 
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Announcing the end of the keyboard as we know it. 


Henry Ford said that people could 
have the Model T in any color they 
wanted, as long as it was black. 

Well, the keyboard is about to 
follow the Model T into history. 

Because the Switchboard 1 ” is here. 

The world’s first user-configurable 
keyboard is a radical new product 
based on a very simple idea: That 
computers should adapt to the people 
who use them. 

Instead of the other way around. 
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The unique modular design lets 
ou arrange the Switchboard’s layout 
i any configuration that makes you 
omfortable. 

And the more comfortable you are, 
re more productive you are. 

lb make you even more so, 
►atadesk is introducing a family 
f additional modules for the 
witchboard. 

Including a trackball, a vertical set 
f 15 ftinction keys, a 24-key module 


of programmable macro keys suitable 
for 3270 emulation, and a dvorak 
alpha pad. 

And that’s just the beginning. 

Because we’re at work on still more 
modules designed to make the 
Switchboard even more powerful— 
and more flexible. 

Speaking of flexibility, the 
Switchboard is the first keyboard ever 
to be compatible with both IBM*a? 2 rf 
Macintosh® computers. 


Which makes it the only keyboard 
you’ll ever need to know. 
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FEATURE 


Object-Oriented 
Programming 
for Windows 

Using OOP to develop applications 
for Microsoft Windows 

Zack Urlocker 


pplications developed for standard graphical 
user interfaces are becoming more and more 
popular, since these programs offer a consis- 
tent, easy-to-use interface, a reduced learning 
curve, and better integration of programs. De¬ 
spite the advantages for end users, programming for a GUI with 
a traditional language can be overwhelmingly difficult. Object- 
oriented programming (OOP) reduces the complexity of GUI 
programming by encapsulating standard windowing behavior 
into predefined objects. 

Til review the basic principles of windowing environments 
and OOP, and then I'll walk through the design and implemen¬ 
tation of a simple business graphics program called Chart. 

GUIs: Good News for End Users and Programmers 

In an increasingly competitive software market, programmers 
developing for GUIs have an edge over those creating tradition¬ 
al character-based systems. Not only is there the advantage of 
easy-to-use applications, but GUIs provide the programmer 
with a rich application programming interface (API) and, in 
many cases, a dev ice-independent graphics system. 

For example, programs developed for Microsoft Windows 
support CGA, EGA, VGA, and Hercules graphics modes, as 
well as hundreds of displays and printers. Since the device 
drivers are part of Windows, you can distribute one application 
that will run on any system. Writing configuration programs 
and device drivers, thankfully, are the GUI's responsibility, 
not the application's. There’s also the ability to cut and paste 
between programs and create automatic hot links with Win¬ 
dows' Dynamic Data Exchange protocol. This makes it possi¬ 
ble to integrate your application with other Windows programs 
you might create or with commercial applications such as 
Microsoft Excel. 

Nevertheless, as in the laws of physics, every force has an 
equal and opposite force when it comes to programming for a 
GUL The ease of use you supply to the end user comes at the 
expense of mastering the complexity of the API. Microsoft 


Windows and the Macintosh Toolbox each have over 400 func¬ 
tion calls, about 10 times as many as there are in MS-DOS. 
Even for the simplest of programs, you need to be acquainted 
with the details of standard windowing behavior, dialog boxes, 
menus, memory management, and event-driven programming. 

Programming for a GUI with a traditional language is a little 
like running the Boston Marathon wearing hiking boots and a 
three-piece suit. Even if you're used to regular jaunts and occa¬ 
sional sprints, be prepared to hit the wall after about 20 miles. 
In programming terms, that's about 3000 lines of code, or what 
it might take you to create a half-decent text editor for a GUI. 
Even a “Hello, world!’* program is about 300 lines of code 
when all is said and done. Of course, if you regularly undertake 
programming marathons, you may prefer to investigate OS/2 
Presentation Manager, the triathlon of programming with over 
1000 function calls. 

You might be wondering if there is a way to build a higher 
layer on a GUI so that you don't have to know all the details of 
the API. OOP offers the ability to do just that, and more. 

GUI Programming for the Rest of Us 

OOP has always enjoyed a dose relationship with graphical sys¬ 
tems and GUIs. Smalltalk, the first completely object-oriented 
environment, was developed hand-in-hand ^yith the pop-up 
menus, windows, and mouse that have become associated with 
systems like the Mac and Microsoft Windows. 

Of course, the association between OOP and GUIs is by no 
means a historical accident. Graphical environments have an 
inherent complexity that makes them good candidates for the 
benefits of OOP. Asa result, OOP has caught on widely on plat¬ 
forms such as the Mac, Microsoft Windows, and the NeXT 
machine. 

Objects in a Graphical Environment 

Many elements of a GUI can be conceived of as objects made up 
of both data and functionality. For example, a generic window 

continued 
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raphical 
environments have an 
inherent complexity that 
makes them good 
candidates for OOP. 


includes private data to maintain its location, size, and built-in 
functionality so that it can be scrolled, moved, and resized. Ap¬ 
plication windows that you create should automatically include 
the characteristics and functionality of generic window ob¬ 
jects. 

More formally, this process is known as inheritance. In ef¬ 
fect, you can create subclasses or descendants of existing kinds 
of objects. For example, if the Window class defines the data 
and functionality of generic windows, then you can create a de¬ 
scendant class, ChartWindow, which adds to this the ability to 
create and display charts. There is no need to duplicate or even 
understand the implementation of the generic behavior in the 
Window class. 


MICROSOFT WINDOWS MESSAGES 


Table I: Windows messages and their associated events 
and parameters. 


Message 

Event 

w Pa ram 

IParam 

WJOEYDOVW 

Key press 

Key code 

Repeat count 

VM_LBUTTONDQWN 

Left mouse button 

State 

Location point 

UM_SIZE 

Window resize 

Type 

Width/height 

WLACTIVATE 

Window selected 

Type 

Handle 

WM_HSCROLL 

Window scrolls 

Code 

Position 

WM_CL05E 

Window closed 

— 

— 

WM_PAINT 

Repaint the window 

— 

Paint struct 

WH_COMMAND 

Menu command 

item 

Type 


Unlike traditional function libraries, where you are locked 
into the limitations imposed by the original programmer, in an 
object-oriented system you're free to override any of the inher¬ 
ited functionality. This gives you the ability to further custom¬ 
ize objects for more specialized behavior. For example, if your 
application requires that the main window cannot be resized or 
closed, you can simply override these capabilities. 

Many object-oriented languages have numerous predefined 
classes of objects that give the programmer a head start in de¬ 
veloping applications for GUIs. Actor, for example, includes 
classes of windows, dialog boxes, and graphics, as well as data 
management. The standard classes provide the generic capabil¬ 
ities common to all Windows applications, thereby eliminating 
the need to become involved in the details of memory manage¬ 
ment, pointers, handles, and most of the API. 

Beyond Windows and Dialog Boxes 

If OOP only allowed you to simplify the development of user 
interfaces for GUIs, it would still provide a dramatic increase 
in programming productivity. However, OOP goes beyond 
windows and dialog boxes. In an OOP system, all the logical 
entities that make up your application can be created as objects. 
Since objects are both data and functionality, they more closely 
resemble the real-world entities you're dealing with, giving you 
a solution that is easier to understand. 

For example, an accounting program would be made up of 
objects that correspond closely to the real world, such as led¬ 
gers, transactions, and accounts. In the Chart program, you 
will create pie chart and bar chart objects, as well as a chart 
window and chart dialog box. These objects embody all the 
functionality that you expect of a chart, window, and dialog 
box, respectively. 

Objects can be made up of other objects declared as instance 
variables. Instance variables correspond to fields in a data 
structure. For example, a Chart object has instance variables 
called data and labels that are arrays of Integer objects and 
string objects, respectively. 

Handling Window Events and Messages 

Most graphical environments are event-driven systems. For ex¬ 
ample, when the user presses a key or clicks the mouse, this is 
an event that is trapped by the GUI and handled by the appli¬ 
cation. On the Macintosh, for example, applications contain a 
main loop that polls for events and determines how to handle 
them. 

In Microsoft Windows, events are more generalized and are 



Window sends 
— WM__LBUTT GNDOWN 
message with location point 
as a parameter: 


The ChartWindow object gets the 
WM IBUTTONDOWN message 
and responds appropriately. 


User dicks the mouse button 
in a window. 


USER EVENTS IN MICROSOFT WINDOWS 






Figure 1: Most events are in 


tiated by the user. In the example , the user presses the mouse button f causing a VMJJ3UTTQNIX3WN 


message to be sent to the Window in which the user clicked. 
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treated as messages. When an event occurs, Microsoft Win¬ 
dows sends a message to the appropriate window. Figure I 
shows how events are processed in Microsoft Windows. 

Microsoft's window messages are sent with two parameters 
to supply additional information. These are known as the word 
parameter or wP a ram, a 2-byte number, and the long parameter 
or IParam, a 4-byte pointer. For example, when you press a 
key, a WM_KEYDOVN message is sent to the window, with the 
wParam giving the value of the character. Table 1 shows exam¬ 
ples of other Windows messages and the meaning of the param¬ 
eters. 

When developing a Windows application in C, you process 
the messages by writing a function known as the VfndProc, 
which contains a switch statement to determine what the mes¬ 
sage is and how it should be handled. An example of the 
WndProc function is shown in listing I. 

Messages and Methods 

In an object-oriented system, all computation is done by send¬ 
ing messages to objects. Like messages in a windowing envi¬ 
ronment, a message is simply a request to an object to perform 
some action. To draw a chart, for example, you send a draw 
message to a Chart object: 

draw (my Chart, context); / * Actor code # / 

In this example, myChart is the receiver of the draw message, 
and context is an argument indicating the display context 
where the drawing is to take place. To respond to the draw mes¬ 
sage, the Chart object must define a draw method. Thus, a 
message corresponds to a function call, and a method corre¬ 
sponds to a function definition in a procedural programming 
language. 

One major distinction between a message and a function cal! 
in a procedural language is that the different objects can re¬ 
spond to the same message in different ways. For example, all 
graphical objects, including rectangles, ellipses, points, and 
charts, can respond to the same general-purpose draw mes¬ 
sage, In a procedural language such as C, you would have to 
know what type of data you are dealing with and then call the 
appropriate function. In an object-oriented language, the sys¬ 
tem handles this task for you. 

The ability of objects to respond to general-purpose mes¬ 
sages in different ways is known as polymorphism , meaning 
“many behaviors,” Polymorphism lets you write more generic, 
reusable code, since the objects themselves will handle the 
details. 

Since object-oriented languages already handle messages, 
Windows messages can be handled easily. In Actor, Windows 
messages are automatically trapped and sent as Actor messages 
to the appropriate window object, with no code required by the 
programmer. Higher-level Actor methods hide many details of 
processing the Windows messages. 

For example, the Window class defines a WM_PAINT method 
to trap the message requesting the window to repaint itself. The 
WM_PAINT method will allocate memory for repainting, and 
then it will send an Actor paint message with a display context 
in which to draw. Code for the VM_PAINT method is shown in 
listing 2. 

Since this code is already built into the system, descendant 
classes merely have to respond to an Actor paint message. 
They do not have to directly allocate or deallocate memory for 
the display context. 

In order to redraw the chart contained in a Chart Window, the 
paint method is written as shown in listing 3. Of course, this 


Listing 1: WndFroc for Microsoft Windows in C. This 
code shows the logic of how Windows messages are 
processed in C. Processing details are in the user- 
defined functions newf ile(), openf ile{), 
savefile(), help() ( hittest(), and keypress ( ), 


long FAR PASCAL WndProc (hWnd, mess age , vParani, IParam) 


HWD hWnd; 
unsigned message; 
WORD wParam; 

LONG 1Param; 
short Xj y; 


/* window handle */ 
/# type of message */ 
}* word parameter */ 
/* long parameter *f 
I* mouse location */ 


FARFROC lpFrocAbout; 
HMENU hWenu; 


switch£ me s sage) 

case WM_SYSCPKMAND: 

if (wParam == ID ABOUT) 

c 


/* ptr to About function */ 
/* handle to system menu */ 

/* what event has occurred? 


/* system menu commands */ 

/* About,., menu command */ 

/* display a dialog box */ 
LpFrocAbout = MaieProcIns tance(About, hIns t); 

Dis1ogBox(hins t, M Abou tBox M , hWnd, IpProcAbout)? 

freeProcInstance(lpFrocAbout,); 

break; 

else /* do default processing */ 

retum(DefWindowProcEbUnd, messagej wParam, IParam)); 


case Vtt_COMMAND; 

switchEwFaram) 

ease CW_FIULNEW: 

newfilef ); 
break; 

case CW_FILE_OPEN: 

openfileC); 
break; 

case eV_FILE_^AVE: 

savefile( ); 
break; 

case CW_HELP; 

help{ ); 
break; 

) 

break; 

case VM_UUTTONDOWN; 

J£ = LGWQRD{ IParam); 
y = HIWOHDtIParam); 
hittest(hVnd, x # y); 
break; 

ease WM_KEYDOWN: 

k eyp ress ( hVnd, w Param) 
break; 


/* menu commands */ 
f* what menu item? */ 

/* various menu commands #/ 


/* left mouse button */ 
I* x coordinate */ 
/* y coordinate */ 
/* hit test logic #/ 


,/■ 


key press 
* key press logic 


i* 

* other messages go here... 

*/ 

case VtLDESTROY: /* quit the application *} 

PosttJuitMessage(O); 
hreak(); 

default; /• default processing */ 

retum(Def¥ir.dowProcChVnd, message, wp&rsnt, IParam)); 

re turn (NULL); 


code simply sends a draw message to the Chart object, which 
must in turn handle the details of drawing. 

Objects as Abstract Data Types 

By defining a complete set of messages that objects understand, 
you can shield the physical representation from users. This 
makes it possible to treat objects as abstract data types that can 
be manipulated without regard for their physical implemen¬ 
tation, 

continued 
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Listing 2: Trapping Windows messages in Actor, 

This method defines default processing of the WMLPAINT 
message in the Window class. It allocates memory for 
the paint structure t creates a display context, and sends 
an Actor paint message to the window. When finished * 
the memory used for painting is deallocated. The self 
parameter refers to the window that was clicked in; dc, 
tiPS, and Ip PS are local variables referring to the 
display context, handle to the paint struct, and long 
pointer to the paint struct, respectively. If you define 
any descendant classes, they should define a paint 
method to handle redrawing in the display context. 

Def WM^PAINTCeelf, vParam, IFaram | dc, hPS, IpPS) 

hPS := asHandle(palntStruct); /* get a paint struct */ 

IpPS := globalLock(hFS); /* lock down memory #/ 

dc Call BeginFalntChWnd, IpPS); /# get display context */ 

paint(self, dc); /# send Actor message */ 

Call EndPalnt(hWnd, IpPS); /* finish painting */ 

globalUnlock(hPS); /* unlock memory 


Listing 3: The paint message for Chart Window, which is 
used to redraw the chart when necessary. 

Def paint(self, context) 

If chart then 

draw(chart, context); /* tell the chart to draw */ 
endif; 


Listing 4: The in it ( ) function initializes a new Chart 
object and its instance variables. The data and labels 
collections have an initial size of 10 bin will 
automatically grow to accommodate additional data. 
The variables are used as follows: data refers to a 
collection of data values; labels is a collection of 
text labels; space is an integer indicating the spacing 
between items; scale is a point indicating the scale 
to be used; and lead is a point indicating the lead 
spacing to be used . The resetScale( ) function sets the 
scale instance variable to a point. Descendant classes 
may override this method. The resetLead( ) function 
sets the lead instance variable to a point. Descendant 
classes may override this method, 

Def inlt(self) 

data := new(OrderedCollection, 10); 
labels nevfOrderedCoileetion, 10); 
apace ID; 
resetScsle(self); 
resetLead(sclf); 


Def resetSeale(self) 

{ 

scale 10010; 


Def resetLead(self) 

^ lead lOfilO; 

} 


Listing 5: Code for reScale and draw methods of 
Charts. The first function, reScale (), rescales the 
chart based on data and area. Descendant classes will 
define the adjust Sc ale m ethod. The second fun ction, 
draw( ), is used to draw a chart in the given display 
context by drawing the data and the labels. 

Def reScale(se!f | max) 

max := 0; /* find the maximum #/ 

do(data, 

jusingfitem) 
if item > max 

then max ;= item; 

endif; 

}h 

if max > 0 then f* rescale according to max */ 

resetLead(self); 
adJufltScale(self, max); 
endif; 


Def draw(seif, context) 

If area then 

drawData(self, context); 
drawLahels(self, context); 
else 

e rror(self, stackTop(), § a reaNllError); 
endif; 

} 


Listing 6: In the HBarChart class: This resetLead( ) 
overrides the inherited re set Lead method to allow more 
room for the labels on the left edge of the chart. The 
adj ustScale () function adjusts the scale based on the 
data and area. The drawLabel( ) function draws the 
labels, computes the positions, and converts the label 
into a string. The drawData( ) function draws the data 
elements in the given display context, ft computes the 
positions based on scale and lead (x, y, and dRect are 
temporary variables). 


Def resetLead{aelf) 

{ 

lead s = 90S20; 

} 

Def adjuatScale{self, max) 

scale polnt((x(area) - 2 * x(lead)) / max, 15); 


Def drawLabel(self, context | str, x, y) 

x := 1} /* left edge */ 

do(size(labels), /* for each label */ 

[using(i) 

y := y(lead) + l * {y(scale)+space); /* Vert. location */ 
str := asString(labels[1]); /* convert it */ 

drawText(aelf, x, y, str, context); /* draw It »/ 


Def drawData(self, context | x, y, dRect) 

x ;= x(lead); /* left edge of bar */ 

do(slae(data), /> for each Item #/ 

(using(i) 

y := y(lead) + 1 * (y(scale)+space); /* vert, location »/ 
dRect := rect(x, y, /* create a rect */ 

X + data[i]*x{scale), 
y + y(scale)); 

fill(dRect, stock(GRAY.BRU5H), context); /* draw it */ 

} })f 
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For example, the physical representation of Chart objects is 
considered private. Users of Chart objects do not need to know 
how Charts are implemented or what their instance variables 
are. Instead, they send messages to Chart objects to perform 
certain actions, set their private data, or return a value. These 
messages define the “public protocol.” In the case of Chart 
objects, the protocol might include messages such as draw, 
size, and reScale. You can then send messages to objects tell¬ 
ing them what to do without getting caught up in the details of 
how they do it. Figure 2 shows a diagram of a Chart as an ab¬ 
stract data type. 

The advantage of separating the public protocol from the pri¬ 
vate implementation is that it reduces the dependencies in the 
system to a well-defined interface. You can easily change the 
internal implementation of Chart objects knowing that users of 
Charts will not be affected. 

Designing the Chart Application 

Since the Chart application is quite simple, it has only a few 
different classes, including ChartWindow, ChartDialog, and 
several kinds of charts that descend from the Chart class. 

Figure 3 shows a class tree for the Chart application. Table 2 
describes the classes. The Chart class is used to define all the 
common data and functionality among the various kinds of 
charts. For example, all charts should respond to the same 
messages: draw, reScale, print, load, save, and soon. 

Similarly, all charts contain the same instance variables: 
data and labels maintain the numeric data and the string 
labels that will be plotted; area and scale are point objects; 
and lead and space are integer objects. 

The only real difference between the different kinds of 
charts is how they implement the details of drawing the data 
and labels. All the common code is stored in the Chart class 
and automatically inherited by the descendant classes. Since 
there is nothing chart-like already in the system, the Chart 
class descends directly from the Object class, inheriting only 
minimal object functionality. 

The code to initialize new Chart objects is shown in listing 
4. Initialization is broken down into three methods to allow de¬ 
scendant classes to override parts of the initialization as neces¬ 
sary. For example, horizontal bar charts may have a need for 
different lead spacing to accommodate text labels. Thus, they 
can override the resetLead method inherited from the Chart 
class with their own methods. Note that the inherited code of 
class Chart exists only once in the application; it is not copied 
into the other classes. Inheritance lets you reduce the size of the 
application by factoring common parts into ancestor classes. 

A chart will receive messages to draw or reScale from the 
ChartWindow in which it is contained. For example, if the user 
resizes the ChartWindow, the ChartWindow will send a re¬ 
Scale message to the chart. Listing 5 shows the code for the 
draw and reScale methods using two interesting messages, do 
and error. 

The do message lets you loop over a collection’s items and 
perform a block of code without having to keep a count. For 
example, the code 

do(aCollection, /# iterate over a collection */ 
{using(item) /* item is the loop variable */ 
printLine( item) /* print each item */ 

}); 

iterates through all items in a collection, printing each. The do 
message is understood by all the system’s collections—Arrays, 

continued 
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Figure 2: The Chart object has a private internal 
implementation and a public protocol layer. 


THE CHART APPLICATION 
CLASS TREE 



Figure 3: The Chart class defines common data and 
functionality among the descendant classes. 


CLASSES IN THE CHART APPLICATION 


Table 2: A description of each class used in Chart, the 
sample application. 

Class Purpose 


ChartWindow 

ChartDialog 

Chart 

HBarChart 

VBarChart 

PieChart 


Display the chart, handle user interaction. 

Allow the user to edit the chart data points. 
Formal class to define common chart functions. 
Horizontal bar chart. 

Vertical bar chart. 

Pie chart. 
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Listing 7: The Chart application header file, chart, h, 

contains the constants for the charting program. 

MefLne TW0_FI 

6.2S31B5307 

/* for pie charts f/ 

^define CV_FILE_NEW 

501 

menu Item IDs */ 

# define CW_FIL*LOPEN 

502 


# define CW^FIULSAVE 

503 


# define CW_HELP 

600 


define CW_HELF_BGX 

aoi 

f* dialog box IDs */ 


Listing 8: Menu handling in the ChartWindow class. 
This init( ) automatically initializes new ChartWindow 
objects by setting up the menus and their logic . The 
menu definitions are loaded from resources , The actions 
dictionary provides the menu logic: Keys in the 
dictionary give the menu item ID. Values in the 
dictionary give the message to be performed. The 
command () function handles menu commands using a 
data-driven approach. The first argument r menu I tern, 
indicates the menu item ID. It looks up menu Item 
in the actions table, and if it is found, performs the 
appropriate action. It ignores IP arm 

Def ialt(self) 

chart new(VBarChart)J /* default chart type */ 

addAbout{self)j /# add an "about box" */ 

loadMenu(self, "CWMenus")# /* load menu resources *f 

setMenu(seir, hMemi); 

actions ;=; new (Dictionary, 4); /* add menu Item logic *f 

add{actions, CWLFILOEWj fnevChwt); 

add{ actions, CW_FILK_0PEN, tfrestoreFIle) ; 

add (actions, CW_FILEJAVE, fa ave File); 

add(actions, CW_HELP, tfheip); 

} 

Def command(seIf, raemltem, iParam) 

if actions[menuItem] then 

perform(self, actionsfmenu Item]); 

else 

beep( ); 

errorflox("Error”, "Undefined command: " 

+ assuring (menultejn))); 

end if; 

1 


OrderedCollections* SortedCollections, and others. The 
error message lets you define your own error conditions. You 
can flag different error conditions and easily define your own 
error handlers for different kinds of objects. 

Chart’s Descendant Classes 

To fully implement the charts, each descendant class must de¬ 
fine the drawData, drawLabels, and adjustScale methods as 
shown in listing 6 for the HBarChart class. These methods im¬ 
plement the rest of the protocol for Chart descendant classes. 
The drawData method calculates the location of each bar in the 
chart as a rectangle from the left edge. Then the rectangle is 
drawn in gray by sending it a fill message. 

The code for VBarChart is similar to that for HBarChart. 
For the FieChart class, the implementations of dravLabels 
and drawData are different, since drawing a pie chart can be 
done by calling a Microsoft Windows function directly. The 
drawData method For PieChart encapsulates the direct call to 
the Windows Pie function as shown below. 

continued 
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Microcomputer News On Line 

In this fast paced industry, can you afford to wait a week or a 
month for information that may affect you today? 


/# call the Windows Pie function directly #/ 


MicroBYTES Daily is an electronic news service covering the 
latest developments in the microcomputer industry. If it 
concerns MS DOS machines, Macintosh, Unix workstations, 
Ami gas, Atari STs, peripherals, networks or software, you will 
Find it in MicroBYTES. 

Fast and Easy 

Read the items as they break or use the powerful search 
command to quickly locate your information. Best of all you 
can download the text and print it or use it in your favorite 
word processor. 

Whether you are a developer, marketer, or researcher, you need 
reliable information and you can count on MicroBYTES. 
Backed by the combined resources of BYTE Magazine, BYTE- 
week, and BIX, MicroBYTES gives you access to our world¬ 
wide network of reporters and the integrity and experience of 
our editorial staff. 

In your position as a leader in new technology, you cannot 
afford to be just one of the crowd. Get ahead with Micro¬ 
BYTES. 

Call now and subscribe today. 


BIX 


One Phoenix MIN Lane, Peterborough. HH 03458 
1 -000-227-2983 \n MH (603) 924-7681 
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featuring the quality, hand- 
tuned fonts, most requested 
by demanding laser printer 
users. 

For those special needs, the 
Custom Solution // ™ cartridge 
is custom engineered for your 
unique requirements. Your 
Custom Solution n ™ cartridge 
will include fonts, logos, signa¬ 
tures or other graphic images. 



Mitchell Pacific 

Suite 1050,10303 Jasper Avenue 
Edmonton, Alberta Canada T5J 3N6 
Phone (403) 425-0100 Fax (403) 42CF0900 


Call Pie (context, xLeft, yTop, xRigbt, yBottom 
xStartj yStart, xEnd, yEnd); 

The ChartWindow Class 

The ChartWindow, of course, inherits most of its functionality 
from the Window class. In addition, it responds to the paint 
message, as shown previously in listing 3. 

The ChartWindow provides the user interface to the Chart 
application. This includes menu selection, resizing the win¬ 
dow, and clicking the mouse to edit data points. Whenever a 
menu event occurs, Windows will send a WM_C0MMAND message, 
with the wParam indicating the menu item that was selected. In 
C programs, normally a case statement is used to test the value 
of the wParam and take the appropriate action. 

In Actor, a more object-oriented approach can be used. Typi¬ 
cal ly, a table is used to look up the method to be performed 
based on the menu item selected. If the user selects, say, the 
File New command, the wParam will have the value defined by 
the constant CW_FILE_NEW, and the newChart method should 
be performed. The menu item constants are defined in a header 
file, shown in listing 7, which uses C-style ^define state¬ 
ments * The numbers identified with the menu items are arbi¬ 
trary, but they must be unique. 

Listing 8 shows the code used to initialize the ChartWin¬ 
dow's instance variables, including the chart and the actions 
lookup table. It also loads the resources that define the look of 
the menu. The command method looks up the wParam in the ac¬ 
tions table and, if it finds it, performs the method. 

The Main Program 

Since the ChartWindow is really the centerpoint of the applica¬ 
tion, all the main program really has to do is create a new 
ChartWindow object and show it on the screen. This requires 
only two I ines of code: 

CW defaultNew(ChartWindow, ''Chart)''; 
show(CW, 1); 

Although T haven't shown all the Chart code, Fve high¬ 
lighted the most interesting aspects of an object-oriented 
approach to GUI programming—encapsulation, inheritance, 
message sending, and polymorphism. 

An object-oriented approach can help reduce the complexity 
of GUI programming and can help give you a competitive edge 
in the marketplace. OOP increases your productivity by provid¬ 
ing predefined classes that encapsulate the API, By using in¬ 
heritance, you can customize the existing classes and extend 
them for your own applications. In addition, since GUIs are 
event-driven, they map well to the message basis of object-ori¬ 
ented systems. ■ 

Editor’s note: The Chart source code is available in a variety of 
formats for those who would like to explore it further (see page 5 
for details) t Chart is written in Actor, which is an OOP lan¬ 
guage for Microsoft Windows. The Chart classes can be used as 
they are , or descendant classes can be created for your particu¬ 
lar needs. 


Zack Ur locker is manager of developer relations at the 
Whitewater Group, the creators of Actor. He holds a master *s 
degree in computer science from the University of Waterloo , 
where his research was in the area of programming environ¬ 
ments. He can be contacted on BIX do “editors. " 


294 BYTE -MAY 1990 


Circle 166 on Reader Sen'ice Card 























PERISCOPE' IV 


THE REAL-TIME 


SOURCE-LEVEL DEBUGGER 





mm mm ith Periscope Model IV, you 
can debug your software while it runs 
at full speed, something no software- 
only debugger can do. 

You can also examine the execution 
history of a hardware interrupt in 
Periscope IVs real-time trace 
buffer, something else no 
software-only debugger can 
do. 

When Periscope 

The Going IV helps 

Gets you debug 

Tough... most any pro¬ 

gram, but is specially designed to 
debug programs that software-only 
debuggers can't. Model IV users use it 
to debug TSRs, ISRs, device-drivers, 
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support for popular PC compilers and 
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now track down 
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and altered buffers 
on my 386. I've 
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JEFF GARBERS 

ector of Software 
Development 
osstalk Communications 
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runs on most any 80286 or 80386 at 
speeds up to 25MHz. 

The new Remote Debugging 
feature lets you use Periscope IV to 
debug programs running on IBM 
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optional Plus board keeps Peri¬ 
scope from using any of the 
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Memory is gold. 

And like gold, some of it is hidden away 
inside your computer. For years, we've been 
working toward putting it all under your 
control. And now we can. 

Now you can make today's more powerful 
programs run without giving up network and 
mouse drivers and TSRs. 

Introducing Manifest—the 
Quarterdeck memory analyzer 

Many PC users know there are nuggets of 
memory sitting unused in most PCs. But those 
little pieces of memory can add up to 130K! 

That's why Quarterdeck Office Systems, 
publisher of DESQview, developed a new utility 
that helps you find and use this memory It's 
called Manifest. And it does for memory what 
PC Tools does for disks. For under $60. 



Your current memory is full of holes. Our tools can fill 
blocks of unused addresses between 640K and 1024K to 
free up memory your programs can use. 

Manifest shows you the contents of 
AUTOEXEC.BAT and CONFIG.SYS files. That 


Quarterdeck's seven years of 
memory expertise made Manifest 

Manifest guides you deep inside your PC. 

It locates unused (or underused) 
memory and suggests where you 
could load networks, buffers, mouse 
drivers, TSRs and other utilities to 
increase performance. It even 
analyzes what type and amount of 
RAM you have available, and which 
portions of your memory are faster. 


installe 


Administering a number 
of PCs? Manifest's diag¬ 
nostic and reporting 
capabilities reduce techni¬ 
cal support time. It not 
only identifies problems 
but helps to solve them. 



Manifest shows you how your memory works. Here's the 
first megabyte of RAM, showing unused areas. 


can be a big help when diagnosing problems. 
Manifest tells you all about your hardware, too 
—from your epu type to what boards you have 
led. Manifest even tests memory speed. 
And it runs benchmark tests on 
expanded memory boards so you 
can make informed buying derisions. 

You won't need a PhD to under¬ 
stand what you're doing. Manifest 
has an interactive 'manual' that tells 
you how to use the program and 
what benefits you'll get. 

And unlike a lot of hot new 
software, Manifest works on 
virtually any PC: 8088,8086,80286 
or 80386. It's a productivity break¬ 
through from trie memory experts at 
Quarterdeck. 

Introducing QRAM—the 
Quarterdeck memory optimizer 

End RAM cram in your 8088,8086 or 80286 PC 
once and for all. QRAM {pronounced cram), is a 
package of utilities that gives you unprecedented 
control over memory, letting you set up your 



memory the way it will work best for you. 

If you have EMS 4.0 or EEMS boards, QRA1V 
can find unused addresses and 'map' memory tc 
those addresses. Then it looks at your AUTO- 
EXEC.BAT and CONFIG.SYS fills and figures 
out what TSRs, network and mouse drivers and 
DOS resources can be loaded high and where. 


And, Eke all Quarterdeck memory products, 
QRAM is compatible with the Microsoft XMS 
specification used by Windows 286, V 2.x. 

If your PC has 'shadow RAM/ there's even 



QRAM optimizes your memory performance by moving 
utilities and drivers out of the area between OK and 6401 
— freeing it up for your programs to use. 


more gold in your PC. QRAM finds the unused 
parts and puts them under your control. 

And if you have an EGA or VGA-equipped 
PC and don't need graphics at the moment, 
QRAM will make an additional %K 'nugget' of 
memoiy available! When you need graphics 
again, QRAM will switch you back to graphics 
mode! Think how helpful that will be for those 
big dBASE files. 

It can't work miracles, but if there's manor) 
available anywhere, QRAM lets you use it to 
increase your PCs speed and performance. 

QRAM is available bundled with Manifest 
for just a few dollars more than Manifest alone. 

Manifest and QRAM—two mote examples 
of Quarterdeck's commitment to mining the 
most productivity out of the PC and software 
you own today. 































in your PC. 

ools can mine it for you. 


Introducing QEMM 50/60 
Version5.0 

EMM (Quarterdeck Expanded Memory 
anager) 50/60 is the gold standard in memory 
anagement for the IBM PS/2™ series 50 and 60. 
worls with IBM's Memory Expansion Option, 
Kpanded Memory Adapter/A and compatible 
emory boards. 

It supports all three specifications for 
ipandea memory: EMS 4.0, EMS 3.2 and EEMS 
emory so you can mn all expanded memory 
rograms. 

And it also works with Microsoft's XMS 
rafication, in case you want to use Windows. 

QEMM lets you use memory locations 
:tween 64QK and 1024K to mn TSRs, mouse 
id network drivers, DOS resources and MCA 
laptops. That means you can gain up to 130K of 
emory space below 640K for your programs. 

Best of all, QEMM is designed to be easy to 
se—even for those new to the PC. Just install it 
id type 'optimize/ and it looks at 
>ur AUTOEXEC.BAT and 
3NFIG.SYS files and bads 
hateveritcaninhigh 
emory. Automatically. 

QEMM 50/60 is priced 
onomically. It's the biggest 
>ost you can give your PS/2 
r under $100. 



ystem Requirements 

lanifesb 8088,8086,80286 80386 and i486 PCs & 
S/2s 

)RAM: 8088,8086,80286 PCs. Use of high 
memory is only available when PC has EMS 4 or 
EMS expanded memory or Chips & Technologies 
hadow RAM. 

)EMM 50/6th 80286-based PS/2s and compatibles 
dth IBM PS/2 80286 Memory Expansion Option, 
M PS/2 80286 Expanded Memory Adapter/A or 
ompatibk 

JEMM-386:80386-based PCs and PS/2s and PCs 
/ith 80386 add-in boards. __ 

idorurks: IBM, PS/2; IBM Corpcratwri; PC Tools; Central Point Softwares 
Intel Corporation, Chip and Technologies: Chips, and Tedinofogirs 



QEMM and DESQview let you multitask and window 
with the programs you know and use today. 

Introducing QEMM 386 
VersionS.O 

QEMM 386 can expand the memory of all 
386-based computers, including PCs with 80386 
upgrade boards. It makes your memory 
compatible with EMS 4.0, feMS 3.2 and EEMS 
memory without having to add special hard¬ 
ware. It's compatible with protected-mode 
programs (like 1-2-3 Release 3, IBM Interleaf and 
Paradox 386) using DCS extenders compatible 
with the Quarterdeck/Fharlap VCF1 spec, 
QEMM also works with Microsoft's XMS 
spec to extend memory for Windows users, 
QEMM gives you maximum control over 
your memory between 64OK-I024R. It can find 
unused memory nuggets as small as 4K and use 
them to free up room for programs to use. 


QEMM 386 even monitors how your pro¬ 
grams use memory while they're running. Then 
it shows you where there's additional memory 
you can use. It even measures which parts of 
your memory are fastest and 'decides' how to 
use them for better performance. In action, it's 
easy and fun—almost like having an artificial 
intelligence program to hdp tune up your PC. 

All these capabilities add up to greater 
performance at a very low cost And QEMM lets 
you go for the gold without having to become an 
expert an the PC memory puzzle. 

Like all Quarterdeck products, it works with 
your current PC and favorite software. 


A few words about DESQview 

What's the smartest thing to do with aU that 
additional memory? Run DESQview and 
multitask your favorite 
programs in windows. 

Use a mouse or keyboard 
and you can run graphic 
and text-based programs 
side-by-side. All without 
having to invest in a 
bigger hard disk or more 
memory. 

From Manifest to 
QRAM, QEMM and 
DESQview, Quarterdeck helps you mine the 
most from the software and PC you have today 
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Yes! 


1 need increased productivity 
on my current PC! 
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QEMM 5W60 5.0 (with Manifest*) \ 


QEMM 386 5-0 (with Manifest*) 
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California Residents add 6.5% [_ 
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12 Mhz 
286 VGA 
COMBO KIT I 





25 Mhz 

386 

VGA 







• 80386-33 CPU 

• 32K 25ns Cache 
Mentoty 

• 4 Meg RAM 

• 1.2 Meg Floppy Drive 

• 1.44 Meg Floppy Drive 
» 150 Meg 18 ms ESDI 

Drive 

• 32K Fast Cache ESDI 
Controller 

• 16 biL VGA Board 

• 14' VG A color 
Monitor (1024 x 768) 

• 2S/1P/IG ports 

• 101-key Keyboard 

• Genius Mouse 

• M/S DOS 4.01 


• 80386-20 CPU • 80386-25 CPU 

• 2 Meg RAM • 2 Meg RAM 

• 12 Meg Floppy Drive • 12 Meg Floppy Drive 

• 1,44 Meg Floppy Drive • L44 Meg Fkippy Drive 

• 66 Meg 25 ms Hard * 66 Meg 25 ms Hard 

Drive Drive 

• 16 bit VGA Board * 16 bit VGA Board 

• 14* VGA color » 14* VGA color 

Monitor Monitor (1024 X 768) 

• 2S/1P/IG ports • 2S/IP/1G ports 

• 101-key Keyboard • 101-key Keyboard 

• Genius Mouse • Genius Mouse 

• M/S DO54.01 • M/S DOS4.01 


• 80386-25 CPU 

• 32K 25ns Cache 
Memory 

• 4 Meg RAM 

• 12 Meg Floppy Drive 

• 1.44 Meg Floppy Chive 

• 150 Meg 18 ms ESDI 
Drive 

• 32K Fast Cache ESDI 
Controller 

• 16 bit VGA Board 

• 14* VGA color 
Monitor (1024 x 768) 

• 2S/1P/IG ports 

• 101-key Keyboard 

• Genius Mouse 

• M/S DOS 4.01 


• 80286-12 CPU 

• l Meg RAM 

• 12 Meg Floppy Drive 

• L44 Meg Happy Drive 

• 40 M^ 28 ms Hard 
Drive 

• 16 bit VGA Board 
« 14* VGA color 

Monitor 

• 2S/IP/1G ports 

• 101-key Keyboard 

• Genius Mouse 

• M/S DOS 4 .01 

• Panasonic 1180 printer 

• Surge PtateOor 


$1850 


$3995 


$3795 


The ALTEC-286 turned in some of the best 
performance times of all the machines tested 1 
PC Magazine Feh. 14, 1988 


"'ALTEC Up 386s arc solid machines 
featuring brandkiaroes parts. 

A good buy, they are dearly afibnJabte,' 
PC Magazine May 30, 1989“ 


The Altec Collection 


$1995 


$2395 


$2695 


Pillars of Success 



Policy’ 

* SAW tap uMpnenin wllh fflindinl rorfi|;unlbni for nitkr Itffor? 
J:UU p»n LS.T, 

* Shipping fcki lmiKflin(t * Ur*. PtenouJ and ™npan> dmzki rrq^rr 10 
day* la clear. I’rim vr subject lo chinsr aod all hums are subject lo 
radabttity. AH «turm auki b* <hlM#6 (repaid, taniiTd, in 
ciodltiofi aad rompIrlE wMh duciuncnlalfoa. AJ rrinima must have RMA 
w 



ALTEC 


■Site Service 
Technical Support 


Technology Corp. 

1-800-255-9971 


18555 East GaJe Ave. 

Industry, GA 91748 

Tel: 818/912-8688 hm 

FAX; 818/912-8048 MSM OS 71 
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HANDS ON 
UNDER THE HOOD 


M L. Brett Glass 


Reeling In 
the Data 


Tape backup systems 
are no longer just 
for the wealthy or the 
overanxious 



O ne day it will surely happen: 

Your system’s hard disk drive 
will die of old age, mysteri¬ 
ously lose data, or succumb to 
power glitches or (worse yet) a fire. And, 
if you're like the majority of microcom¬ 
puter users, you’ll lose precious data be¬ 
cause you didn’t make a recent backup. 

This situation is, of course, prevent¬ 
able if you’re willing to spend a few min¬ 
utes each day backing up your data, 
either to floppy disks (using a high-speed 
floppy disk backup utility) or to tape. In 
this installment of Under the Hood, I’ll 
focus on the latter medium and describe 
how the most popular types of tape back¬ 
up units work. 

Why Tape? 

Magnetic tape is ideal for situations in 
which you need to store large amounts of 
data without changing the medium—typ¬ 
ically, unattended backup or the distri¬ 
bution of large programs or databases. 
The lowest-capacity tape drive you’re like¬ 
ly to find will store 40 megabytes of data 
on a single cartridge. High-end helical- 
scan units from Exabyte store 5 gigabytes 
per cartridge and will probably increase 
to 8 gigabytes before the end of the year. 

By contrast, a standard AT-type 5%- 
inch floppy disk can hold only 1 2 MB of 
data; its 3^-inch counterpart can hold 
only 1.44 MB. Backing up a large hard 
disk drive with a utility like Fastback 
from Fifth Generation Systems can be a 
true test of one’s disk-swapping patience. 

Extra-high-density floppy disks—like 
those from Insite Peripherals and Brier 
Technology—are available, and you may 
find them useful as a backup medium. 


However, these disks will hold at most 40 
MB, the same as the least capacious tape, 
and aren't widely available yet. Tape 
drives, on the other hand, are available 
from numerous manufacturers, and 
media for them are available at virtually 
all computer stores. And tape is general¬ 
ly less expensive, megabyte for mega¬ 
byte, than floppy disks. 

One area where tape is not superior to 
floppy disks is durability. Floppy disks, 
which have both a thicker substrate and a 
heavier magnetic coating, have a better 
chance of coming through extremes of 
temperature (e.g., fire) intact. 

What about WORM (write once, read 
many times) drives and read/write opti¬ 
cal disk drives? So far, the main disad¬ 
vantage of these drives is cost: $4000 to 
$8000 per unit, plus $50 or more per 
disk. The advantage of such drives is that 
they’re useful for other kinds of storage 
between backups. 

Disks of any kind—magnetic or opti¬ 
cal—will always be far superior to tape 


when random access is required. It’s 
much easier and faster to step from track 
to track on a disk than to fast-forward and 
rewind a tape drive. But in backup appli¬ 
cations, which primarily involve the 
transfer of long, continuous streams of 
data, tape truly comes into its own. 

Varieties of Tape Formats 

The four tape formats most often used 
for data storage are half-inch reel-to-reel 
(most often used on minicomputers and 
mainframes), quarter-inch cartridge, 8- 
mm cartridge, and 4-mm DAT (digital 
audio tape). 

Of these four, half-inch reel-to-reel 
(often called nine-track) is the most ma¬ 
ture technology. As the name suggests, 
data is laid down in nine parallel tracks 
at 800, 1600, 3200, or 6250 bits per 
inch. The tracks are read in parallel 
using a head with nine distinct elements, 
making data transfers extremely fast, 
even at relatively low tape speeds. A full 

continued 
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INSIDE A QUARTER-INCH TAPE CARTRIDGE 

r Be El guide rollers (2) 

Supply hub Tape shown in Flat drive belt Take-up hub 

beginning-of-tape 
position 



Guide pins (3 
Belt capstan 

Rubber-covered 
drive roller 


Drive motor 


Direction of forward 
tape motion 


File 
protect 
Tape path 
(oxide out) 

Base plate 


Fixed tape 
guides (2) 


Figure 1: Quarter-inch tape cartridges use a clever drive mechanism that moves the 
tape directly, eliminating the need for separate drives and clutches for the hubs . 


reel of tape recorded at the highest den- 
sity typically holds about 145 MB. 

Nine-track tape is time-tested and al¬ 
most 100 percent interchangeable be¬ 
tween virtually all the drives that handle 
it* It s frequently used to transport data 
between machines as well as to back up 
disks. But ninc-1rack drives—especia 1 ly 
good ones—aren’t cheap, and the big 
reels of tape are awk ward and not likely 
to be available at your local computer 
store. Also, while they offered more ca¬ 
pacity than cartridge units until a few 
years ago, they're now falling behind. 
Perhaps this is the reason you don't see 
nine-track tape on many personal com¬ 
puters nowadays* 

Clever Cartridges 

The most common medium used by tape 
backup units is quarter-inch tape, which 


is enclosed in one of two sizes of car¬ 
tridges: a DC200Q-elass minicartridge, 
which is about 2 v h by 3 inches, or a 
DC600-class cartridge, which is the 
same shape but about 30 percent bigger 
in each dimension. (A new class of car¬ 
tridge, DC9135, will look like a DC600 
but will have 900-oersted tape, which 
can handle denser recording schemes, 
inside.) The exact specifications for the 
cartridges, originally defined by 3M, 
are now embodied in ANSI standards. 

Each cartridge (see figure 1) contains 
two tape hubs, a flexible drive belt that 
passes partway around each hub, tape 
guides, and a small mirror assembly 
(used by the drive to detect holes at the 
beginning and end of each tape). A small 
door (not shown) protects the cavity 
where the read/write head enters the car¬ 
tridge from dust and debris. 


The mechanism inside a quarter-inch 
cartridge is clever and unique* Even 
though it's been around for more than a 
decade, you won't see anything like it in 
an audiocassette or a videocassette, 
probably for patent reasons. Note that the 
drive belt actually contacts the tape and 
moves with it partway around each hub, 
ensuring that the linear velocity of the 
tape is equal to that of the belt no matter 
how much tape is on each hub. The angu¬ 
lar velocities of the hubs, which aren't di¬ 
rectly driven, vary as necessary. This 
makes the drive extremely simple at the 
expense of a small amount of additional 
hardware in the cartridge. 

All the drive needs to do to position 
the tape is rotate a pulley called the belt 
capstan ; the pulley moves the belt, which 
in turn moves the tape. There's no need 
for a tape capstan, a pinch roller, or inde¬ 
pendent drive mechanisms and clutches 
for the hubs. (An ordinary Philips-type 
audiocassette deck, by contrast, must 
have all these things.) 

Cartridges within a class may have 
different lengths. Many users have been 
pleasantly surprised to find extra-long 
tapes appearing on computer store 
shelves, letting them increase the capac¬ 
ity of an existing drive by up to 50 per¬ 
cent without buying new hardware. A 
QIC-40 drive (nominal capacity of 40 
MB) can often record 60 MB on such 
tapes, and a QIC-80 drive (80 MB) can 
get 120 MB on one tape* 

QIC and Easy 

Standards that describe how to record on 
quarter-inch cartridges are published by 
the organization Quarter Inch Cartridge 
Drive Standards (311 East Cabrillo St., 
Santa Barbara, CA 93101). So far, the 
organization (QIC for short) has adopted 
36 standards, specifying such things as 
interfaces between computers and tape 
drives, tape formats, recording-head 
properties, error-correction codes, data- 
compression algorithms (see the text box 
“Data Compression Doubles Tape Ca¬ 
pacity” at right), and SCSI command 
sets for tape drives (see the table for a 
partial list; if you'd like a complete list, 
contact QIC). 

Some of these standards have become 
pervasive enough that makers of drives 
for other tape formats have adopted 
them. For instance, most 4-mm DAT 
drives used for tape backup implement 
the set of SCSI commands specified in 
the QIC-104 standard and will probably 
move to QIC-121 (a SCSI-2 command 
set) in the future. 

As a result of this standardization 

continued 


300 BYTE -MAY 1990 



























HANDS ON 
UNDER THE HOOD 


Data Compression 
Doubles Tape Capacity 


D ata compression is a highly effec¬ 
tive way of increasing the capacity 
of a tape drive. Unfortunately, most 
software algorithms with good com¬ 
pression ratios can process at most 64K 
bytes per second—and would therefore 
constitute a major bottleneck in a tape 
backup system. 

To solve this problem, a company 
called Stac Electronics (Pasadena, CA) 
has developed a data-compression/ 
decompression chip with an average 
throughput of 750K bytes per second 
and an average compression ratio of 2- 
to-1. The chip, which uses a modified 
Ziv-Lempel algorithm, achieves this 
ratio using only 16K bytes of RAM, 
only 2K bytes of which is used to hold 
the string table for the compression 
algorithm. 

Even though the company refuses to 


divulge exactly how the proprietary al¬ 
gorithm works, the organization Quar¬ 
ter Inch Cartridge Drive Standards 
(Santa Barbara, CA) has adopted it as 
the QIC-122 standard. Should vendors 
wish to implement the algorithm in soft¬ 
ware only, rather than buying a $50 
chip to put in every drive, Stac Elec¬ 
tronics will license object code for the 
cool sum of $25,000. 

Because other manufacturers may 
wish to go their own way rather than 
embrace one manufacturer's propri¬ 
etary solution, the QIC committee has 
established a registry of “data algo- 
rithm identifiers" that can be written on 
a tape to show how the data is encoded. 
A tape backup system can use this code 
to apply the correct algorithm—if it 
knows it—to the data on the tape while 
reading it. 



SOME KEY OJC STANDARDS 

A partial list of the 36 standards adopted by Quarter Inch Cartridge Drive 
Standards. 

Interlaces 

QIC-02 

Quarter-inch cartridge tape drive intelligent interface 

QIC-36 

Quarter-inch cartridge tape drive basic interface 

QIC-104 

Implementation of SCSI for QiC-compatibie sequential storage devices 

QIC-121 

Implementation of SCSI-2 for QIC-compatible sequential storage devices 

Commonly used tape formats 

QIC-24 

Serial’recorded magnetic tape cartridge for information interchange 
(60 MB) 

QIC-40 

Flexible-disk-drive-controller-compatible recording format for information 
interchange(40 MB) 

QIC-80 

Flexible-disk-drive-controller-compatible recording format for information 
interchange(80 MB) 

QIC-120 

Serial-recorded magnetic tape cartridge for information interchange 
(125 MB) 

QIC-150 

Serial-recorded magnetic tape cartridge for information interchange 
(150 MB) 

QtC-525 

Serial-recorded magnetic tape cartridge for information interchange 
(525 M B) 

QIC-1350 

Serial-recorded magnetic tape cartridge for information interchange 
(1 35 GB) 

Data compression 

QIC-122 

Data-compression format for quarter-inch data cartridge tape drives 

QIC-123 

Registry of data algorithm identifiers for quarter-inch cartridge tape drives 


BBS Sysops 

• Are you looking for ways to improve 
your board? Something that will set 
you apart from other boards in your 
area? 

• Are your subscribers interested in 
Microcomputers? Listen to this! 

Announcing the Bulletin 
Board Exchange 

The Bulletin Board Exchange allows 
you to become a publisher of Micro- 
BYTES Daily, an on-line news service 
from BYTE. Bulletin Board Exchange/ 
MicroBYTES is a custom package of 
news and features designed especially 
for local BBScs, and is available only 
to sysops. 

Every Monday through Friday you get 
articles about developments in micro¬ 
computing, telecommunications and 
selected new product announcements. 
Get the latest news about MS DOS 
machines, Macintoshs, Unix worksta¬ 
tions, Amigas, Atari STs, peripherals 
and software. All the stories are 
reported, written, and edited by the 
staff of BYTE Magazine, BYTEweek 
and BIX, and our world-wide network 
of reporters and editors. 

Not only do you get a great resource 
for your subscribers, but you also get 
access to BIX which will cut your cost 
of exchanging information and 
conducting BBS network business. 

All this is just $49 a quarter. 

Your one-year subscription to the 
Bulletin Board Exchange (billed quar¬ 
terly) may be cancelled any time 
without further charge; just notify us. 
If you prefer, you may subscribe for 
three months only, at just $69. 

If you call BIX direct, you pay no 
hourly telecommunications charge. If 
you call using Tymnet, the rates are 
only $ 3/hour on evenings and week¬ 
ends and $ 6/hour on weekdays. You 
may also purchase unlimited off-peak 
Tymnet for just $20 a month. 

Subscribe today. 



One Phoenix Mill Lane 
Peterborough, NN 03458 
800-227-2983 
In NH 603-924-7681 
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Figure 2: Slanted tracks maximize use of the tape *s surface area: alternate azimuth 
angles minimize cross talk . 


A Message 
To Our 
Subscribers 

F rom time to time 

we make the BYTE sub¬ 
scriber list available to other 
companies who wish to send 
our subscribers material about 
their products. We take great 
care to screen these com¬ 
panies, choosing only those 
who are reputable, and whose 
products, services, or informa¬ 
tion we feel would be of in¬ 
terest to you. Direct mail is an 
efficient medium for present¬ 
ing the latest personal com¬ 
puter goods and services to 
our subscribers. 

Many BYTE subscribers ap¬ 
preciate this controlled use of 
our mailing list, and look for¬ 
ward to finding information of 
interest to them in the mail. 
Used are our subscribers’ 
names and addresses only (no 
other information we may 
have is ever given). 

While we believe the distribu¬ 
tion of this information is of 
benefit to our subscribers, we 
firmly respect the wishes of 
any subscriber who does not 
want to receive such promo¬ 
tional literature. Should you 
wish to restrict the use of your 
name, simply send your re¬ 
quest to the following address. 


EVTE Magazine 

Attn: Subscriber Service 
P.Q Box 555 
Hightstown, NJ 08520 


effort, tapes recorded on one manufac¬ 
turer’s drive can be read in another; pro¬ 
vided that the industry-standard format 
is used. (Almost all manufacturers have 
their own enhanced, proprietary, and in¬ 
compatible formats in addition to the 
standard ones.) In December 1989, an 
independent laboratory called Pericomp 
(Natick, MA) certified QIC-40 cartridge 
drives from three manufacturers— 
Archive, Mountain Computer, and 
Colorado Memory Systems—as fully 
compatible. Other manufacturers (such 
as Alloy Computer Products and Everex 
Systems) are expected to follow, and 
Pericomp has begun to certify QfC-80 
drives as well. 

“Floppy Tape” 

The QIC-40 and QIC-80 standards are 
sometimes called the “floppy tape” 
standards, because they’re designed to 
use the computer’s existing floppy disk 
drive controller to read and write tapes. 
This is less expensive than providing a 
custom controller and may save back¬ 
plane slots, which is especially impor¬ 
tant for users with “baby” mother¬ 
boards. However, this approach has 
some drawbacks. 

First, since the maximum bit clock 
rate of many floppy disk drive controllers 


is either 250,000 bps (as on the IBM XT) 
or 500,000 bps (as on the IBM AT), 
there’s an upper bound on how fast data 
can be stored and retrieved without a spe¬ 
cial controller. 

Second, since many computers (e,g. t 
the AT) were designed to have at most 
two floppy disk drives, they don’t pro¬ 
vide select lines for any more devices. 
So, in systems that have two floppy disk 
drives, clever software and hardware 
tricks are required to let the tape drive 
share the interface. One commonly used 
technique is to tell the floppy disk drive 
controller to select no drive; circuitry on 
the drive or an interface card detects this 
condition and activates the tape. Pulses 
on the floppy disk drive controller’s step 
line are often used to send commands to 
the tape drive; the drive counts the pulses 
to determine the command. 

If, like me, you have an IBM AT com¬ 
patible that has high- and low-density 
floppy disk drives and no more cutouts in 
the chassis, you may suffer from another 
problem when buy ing one of these nor¬ 
mally inexpensive tape backup units; 
sticker shock. An external drive can cost 
as much as S400 more than an internal 
drive due to the costs of a case, power 
supply, and FCC-certified cable, 

continued 
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The new 4167 delivers up to 10 Megaflops when driven by 
NDP Fortran-486 and is supported by dozens of scientific, 
engineering and CAD applications, MicroWay provided the 
tools to develop many of these applications and supplies 
the interface cards required to use Weitek coprocessors 
in conjunction with with an 80387, in both standard AT 
bus and MicroChannel machines. fEMk 
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Our newest AT accelerator board replaces your 
80286 with an 80386 clocked at 20 or 25 MHz. It is 
socketed for 8 Megabytes of 32 bit RAM, an 80387 or 
3167 and a 64K SRAM cache. The NDP Fortran-386 driven 
3167 throughput at 25 MHz is 5.5 Megawhetstones. 


mW3167/387 


This XT/AT motherboard 
/ replacement features a 25 
MHz 80486, 4167 and a BURST 
BUS memory interface. The 
BURST BUS architecture is ideal 
. ,/ for engineering, scientific and 
CAD/CAM applications. The NDP 
Fortran-486 driven numeric through¬ 
put running with the 4167 is 12 Meg¬ 
awhetstones and 10 Megawhetscales 
(see BYTE 1989 IBM issue). 


This popular daughterboard (shown on the Number Smasher 
386/25) lets you plug a 3167 and an 80387 into a 386 system 
that has a single EMC socket 


Our MCA Weitek card runs in the IBM Model 
70 and 80, At 20 MHz, its performance Is 2 
to 3 times that of an 80387. 


NDP Fortran - 486 and C-486 
are globally optimized main¬ 
frame compilers that have 
been fine tuned for the 
80486 and 4176. 


Weitek 3167 amd 4167 are trademarks at Weilek Corp.. MicroWay and Number Smasher ere registered trademarks of MicrpWgy, Inc.. 
S0366, 60307, 00486 are trademarks of Intel Corp. 
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Still* if you find yourself in this situa¬ 
tion* resist the temptation to write (and 
potentially ruin) 360K-byte floppy disks 
in the high-density drive. Instead, spend 
the extra money or consider moving to a 
high-density 3 '/4-inch drive, which will 
not have compatibility problems with 
low-density 3^-inch disks. 

In the QIC-40 and QIC-80 standards, 
the floppy disk drive controller sees 
blocks of data on the tape as if they were 
disk sectors IK byte in length. The stan¬ 
dards specify how the tracks of the tape 
are mapped to the sectors, tracks, and 
sides of the imaginary floppy disk. The 
tracks of the tape are read and written se¬ 
quentially in a serpentine fashion. The 
cyclic redundancy checks that are gener¬ 
ated by the floppy disk drive controller 
are used for error detection, and a Reed- 
Solomon code is used to correct errors 
where possible. 

Higher-numbered QIC formats move 
away from using the floppy disk drive con¬ 
troller to read and write and are usually 
implemented within SCSI-based tape 
drives. This results in full SCSI speed and 
greater interchangeability of drives—but 
not necessarily tapes—among vendors. 


Triple Helix 

At this writing, the only available backup 
systems that can store more than a giga¬ 
byte per cartridge use helical-scan tech¬ 
nology (i.e., the same kind that is used in 
VCRs and DAT recorders) to achieve this 
and higher capacities. 

Figure 2 shows how a helical-scan 
drive reads and writes data. The tape 
wraps around a spinning drum whose 
axis is tilted at a small angle (typically 5 
to 6 degrees) to the tape. The heads, 
which are mounted on the drum, traverse 
the tape in long, diagonal stripes (actu¬ 
ally, sections of a helix). Each section is 
about nine times the width of the tape in 
length. 

This is the point where the 8-mm and 
4-mm designs diverge, however. Exa¬ 
byte's 8-mm helical-scan technology, 
which is based on an 8-mm analog VCR 
mechanism supplied by Sony, uses three 
heads (a servo head, a read head, and a 
read-after-write head) on the drum, plus 
a separate erase head that erases the full 
width of the tape at once. 

Tracks are written individually, and 
they contain 8K bytes of data each. The 
tape wraps more than halfway around the 


head—211 degrees, to be exact* The cur¬ 
rent storage capacity of the Exabyte drive 
is 2.3 gigabytes per cartridge, with an in¬ 
crease to 5 gigabytes expected sometime 
this year. 

The DDS (Digital Data Storage) for¬ 
mat, developed and licensed by Hewlett- 
Packard and Sony, currently appears to 
be the dominant data format for 4-mm 
DAT DDS uses the innards of a DAT 
deck, with four heads on the drum: two 
write and two read-after-write* Tracks 
are written in pairs (called frames) that 
actu a 1 ly overl ap slightly. 

The heads can distinguish the tracks, 
however, because they are recorded at 
different azimuth angles (i.e, with heads 
that are lilted at different angles relative 
to the direction of the track)* Each frame 
contains 8K bytes, and the tape wraps 
only 90 degrees around the drum, which 
the designers claim helps to reduce tape 
wear. DDS tapes currently hold 1.3 giga¬ 
bytes each. 

Another format for DAT, called Data/ 
DAT, is now under development by an¬ 
other consortium. While it is similar to 
DDS in many ways, it adds one important 

continued 
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The Ultimate Training Solution 

40 to 60 hours of in depth training per course, lessons 
consist of objectives, lectures, examples with detailed 
explanations, exercises with the presentation of multi¬ 
ple solutions per problem and lesson reviews. Developed 
by professionals that have taught these courses to thou¬ 
sands of students. Courses currently available Include: 

• The UNIX Operating System, 

Utilities and Bourne Shell Programming 

• The UNIX Operating System, 

Utilities and C Shell Programming 

• The ANSI C Programming Language and 
Libraries 

• Programming with QUICK C 

• Programming with TURBO C 

• INFORMIX/SQL Applications Development 

• INFORMIX/4GL Applications Development 

• Programming with ADA 

• Programming with C-scape 

Designed to be your personal video textbook, the price of 
each course is an affordable $150, plus applicable sales 
tax. Check, VISA and MasterCard accepted* 

Video Textbook Training 

200 Lakeside Drive, Building A 4 
Morgantown, WV 26505 
(304) 292-0917 FAX (304) 296-4032 

UNIX ia a registered irademarfc oT AT&T 

INFORMIX/SOL and ^QL are registered trademarks of INFORMIX Software, Inc. 

QUICK C ts a reg istered trademark ol Microsoft Corporation. 

TURBO C Is a regrsteKod iradamark of Bcrlarxl Internallcmal 
C-scape is a registered trademark ol Oakland Group. Inc- 
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feature; the ability to update data in 
place. Since this allows partial updates 
of a backup tape, it could potentially save 
a lot of time. It also lets the system use a 
tape drive as a block-oriented, random- 
access medium, which is an especially 
useful feature in systems where inexpen¬ 
sive but not superfast mass storage is 
required. 

However, proponents of DDS argue 
that using a tape as a random-access de¬ 
vice-starting and stopping it rather than 


streaming data smoothly—may promote 
tape wear. They also claim that writing a 
driver for such a device is likely to be 
more difficult than for a streaming de¬ 
vice. Is it worth it? The answer is unclear 
today, but it may make a difference to 
some applications in the long run. 

All the helical-scan drives offer read- 
after-write data verification and error 
correction, and they can correct an error 
detected during a write without breaking 
stride. 


Can QIC Catch Up? 

Makers of helical-scan drives claim that 
they can pack data more densely than on 
any equivalent “linear 11 drive because a 
helical-scan drive doesn’t need a multi- 
track head, or a single one that must shift 
its position from track to track, to cover 
almost the entire surface area of the tape, 
(Doing either, they claim, would intro¬ 
duce mechanical tolerances that limit 
data density.) 

They also claim that the combined mo¬ 
tion of the tape and head, which gener¬ 
ates an effective head-to-tape velocity of 
roughly 150 inches per second, provides 
higher data transfer rates than can be 
achieved with a linear drive. A linear 
drive couldn't move the tape at that speed 
without generating enough friction to 
melt it! 

Meanwhile, QIC adherents are claim¬ 
ing that QIC-1350, a new development 
standard based on special heads, 900- 
oersted tape, and data compression, will 
soon let quarter-inch cartridges store 
L35 gigabytes at data transfer rates of 
600K bytes per second. However, the 
point may soon be moot. Nearly all the 
major manufacturers of QIC drives have 
licensed the DDS technology, and many 
are expected to release DDS drives in the 
near future. 

If they do so, the cost advantages of a 
mass-market mechanism and the ex¬ 
pense of supporting yet another standard 
may cause them to abandon quarter-inch 
cartridges for their high-end products. 
But even if this occurs, quarter-inch car¬ 
tridges are likely to remain dominant in 
lower-capacity applications for a long 
time to come. 

The good news for all of us, however, 
is that mass production and standardiza¬ 
tion are forcing down prices—at least on 
the low end of the tape backup spectrum. 
It's now possible to purchase an internal 
QIC-40 tape backup unit for around $300 
from any of several mail-order dealers. 
Hopefully, this will be enough to con¬ 
vince most users that there’s no sense 
leaving one's data in danger. ■ 
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Never buy another ribbon! 


Over 135.000 said 


Universal Cartridge (includes one adapter) ..75.00 

Multicolor Adapter (specify printer)....40.00 

Epson omy Mac Inker mod. 271EP ..45.00 

Imagewriter om v Maclnker™ mod. 234IM 45,00 

^ Universal Spool Maclnker .....................75.00 

Heat Transfer Adapter. ..25.00 

yjgf Extra Ink BottIe, b*ack 3.00 pint.....18.50 

Colored Ink Bottle .4.00 extra reservoir .5.50 

All models delivered oq mpieie yrlih batlJe ol Ink, inK meier , reservoir, reservoir cover. 
UnhifiirtHl Cwtridna uittt aa Go color !E Single & multicolor, standard and heat transfer cartridges available fed, 

shown with Eoso^cartriddB $ / D-UU (Pee 11 , brown, purple, yellow, orange, while, silver and gold Indelible and OCR Ink 

90 cartridges available. 

Over 24,000 printers supported. Better than new print quality. Extended 
printhead life thanks to lubricated ink. Average cartridge can be re-inked 60-100 
times at 5cents/re-inking. Multicolor adapters re-ink multiband cartridges 
Documented customer savings of up to $30,000/year, Detaile^ree catalog. 

Shipping $9.00 New 



MacBond II 

Automatic Ribbon Welder 



Make your own ribbons! MacBond !1 ff-oQQ nn 

splices and bonds in seconds ribbons 

of any size and inked in any ink and color. First real alternative to ribbon 
bonding machines costing thousands of $$$. We have a complete range of bulk 
ribbons, color and multicolor, heat transfer etc. for your application 

Shipping $7.00 


LightSpeed 9624E 

9600 baud modem 



True 9600 bps modem, V.32, full dup¬ 
lex. - 9600/4800/2400/1200 bps - CCIT _ 

V.32/V.22bis/V.22, Bell 212A modes - $799.00 

Auto speed selection - MNP cl. 5 error correction - Non volatile memory storage 
- Syncnr. & asynchronous modes - Cable and software included ( PC or MAC) 

LightSpeed 9624E ..799.00 LightSpeed 2400LE(mnp cl 5) ....299.00 

LiqhtFax 9624 faxmodem.499.00 Ring-On Remote Power Center .199.00 

LightFax 9624 is a full featured group HI, 9600 b fax & 2400 b modem combined, shipped with software 
& cable for PC or MAC {specify). LightSpeed 2400LE is a 2400 b modem with MNP class 5 error 
correction. Ring-On is a power center which senses an incoming calf to turn on computer & modem 

Snipping $8.00 N6W 







Printer Servers 

High Capacity {up to 3 Meg) 


Meet the UG-501, the ultimate buffer & 

most economical area network element. Men ™ 

Printer buffer autoscanning switch, soft- $ 359.00 

code switch & universal converter, all in one. Can be configured with serial-par¬ 
allel inputs & outputs in various combinations. Use it stand-alone (4 computers 
to 2 printers all working simultaneously) or cascade UG-SOIs in your network. 
Memory expandable up to 3 MEG. Price from $359.00 depending on memory. 
UG-5Q1, just one of our complete family of buffers-switches-conveners. 
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Networks are wonderful —but 
they can also be a lot of work. An 
increasingly popular and economical 
alternative is a multiuser system, 
where a number of people share one 
386 computer. 

VM/386 Multiuser makes it simple. 
Add a multiport or graphics card to 
your 386, and up to 32 users can 
continue to work with their familiar 
DOS graphics and text programs. 
Each user has their own copy of 


DOS and 640K of RAM. Best of all, 
every user is totally independent of 
all the others. 

VM/386 Multiuser is based on 
VM/386 Multitaskei? the bulletproof 
multitasking program which has 
won both the Technical Excellence 
award and the Editor’s Choice award 
from PC Magazine. 

Get the benefits of a network — 
without the work! Call toll-free, 
800-458-9108, or 408-986-8373. 


Yes! Send me information on 
VM/386 Multiuser! 

Name_ 

Title_ 

Company_ 

Address_ 

City, St, Zip_ 

Telephone_ 

IGC, 1740 Technology Drive 
Suite 300, San Jose, CA 95110. 


The No Work Network 















Now you can connect as many 
as 32 PCs or peripherals to 
one 386 computer, without a 
network. VM/386 Multiuser * is 
completely DOS-compatible. 
Each user operates indepen¬ 
dently from all the others. 
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*1989 IGC 

VM/386 Multiuser and VM/386 Multitasker are trademarks of IGC 
386 is a trademark ol Intel Corp. 
























































































































BIX activities 


BIX gives in to special interest groups. 

First it was Mac mavens, followed by JBM-ers. Then it was game fans, writers, and our friends, the Amiga aficionados, 
In less than a year, BIX has established n ‘Exchanges” for each of these large BIX subscriber groups — so people from all 
over the world can get together to learn, exchange ideas, and simply enjoy themselves. 

If you were a BIX subscriber, you could choose from this growing list of Exchange offerings: (In each Exchange, 
conference name appears on left, description on right.) 


Amiga Exchange 


Exchange ideas, solve problems, compare notes 

Amiga programming and developer Issues 

Amiga hardware design, use, and hookup 

Artistry using the Amiga 

Developing for the international Amiga 

Special guests and events 

BIX Archive; The original Commodore Amiga 

conference 

Commodore’s private conference for certified 
developers 

Commodore’s private conference for commer¬ 
cial developers 

Commodore’s conference for developers 


amiga. user 
amiga. sw 
amiga.hw 
amiga. arts 
amiga.int 
amiga. special 
amiga 

amiga. update 
amiga.com 
amiga dev 

IBM Exchange 

ibm. pc The venerable PC 

ibm. at The AT series and workallkes 

ibm.ps The PS/2 series 

ibm. os2 OS/2 operating system 

ibm. dos PC/DOS A MS/DOS operating systems 

ibm. os, 386 Al ternaUve 386 operating systems 

jbm. u tils Utility software for IBM computers 

ibm. repairshop Garage and Ttme-u p Shop 

ibm. new. p rods New products for IBM compu tens 

ibm. exchange IBM Exchange dear) nghouse 

ibm. listings An index to all Listings flies in the IBM Exchange 

ibm.other Applications, printers, modems, etc. 

micrasoft Products from Microsoft 

Mac Exchange 

mac. apple The word from Cupertino 

mac. bu siness Macs in the office 

mac. desktop Publishing with a Mae 

mac.external Information from all over 

mac hack Technical information about all aspects of the Mac 

mac. macappda Macintosh Applications Developer’s Association 

mac. news Up-to-the-minute information 

mac, novice For beginners 

mac,products Listings of new hardware and software 


mac. sandbox 

For off-hours fim 

Writer’s Exchange 

desktop, pub 

Using microcomputers for publishing 

journalism 

Reporting and writing news 

journalism, pro 

interaction for working press only 

marketing 

Promotions, sales, public relations, and high tech 

new, writers 

Getting started in the writing business 

poetry, pros 

Writing both types of English 

sf 

For Science Fiction, Star Trek, and fantasy fens 

sfwa 

Private meeting place for the Science Fiction 
Writers of America 

tech.news 

Discuss Microbytes news, product reports, and 
items 

word, processor 

Word-processing programs 

write, fiction 

On writing fiction 

writers 

The original writers conference 

w-rite. fiction 

How to write fiction 

writers, pros 

Interaction for professional writers only 

writers, talk 

insights and conversation from professional 
writers 

Interactive Game Exchange 

compu. games 

About computer games, critiques, tips, and more 

dd 

Digital Dungeoning: programs and applications 
and gaming 

encounters 

The place of all lands and places in space and lime 

eq 

ElfQuest (role-playing games in the land of elves) 

ff 

The Fantasy Foundation (role-playing games) 

fun, n.games 

Fun, games, group activities 

gazebo 

Exploring the on-line social life of BlXen 

lexicon 

About words 

lore 

Fantasy-related poetry, prose, song, and art 

IworJd 

Ledlnworld (advanced Dungeons & Dragons) 

mum 

Meade A Mirth (free form games set in the 

Middle Ages — or far in the future) 

sea 

Society for Creative Anachronisms 

sni 

Suits A Ladders. By invitation only 

sni .preview 

Previews what can be found in the dosed ’sni’ 

conference 


Grcle 4SO on Render Service Card 

































Finally. An on-line service 
that doesn’t nickel and dime \ 


It’s BIX’s flat-fee service 
BIX is short for BYTE Information 
Exchange. The on-line informa¬ 
tion service that’s yours for an 
unheard-of flat fee of just $39 for 
three months*—an amount you 
could easily waste in just two to 
four hours with an hourly rate, 
on-line service. (Not to mention 
the fact that you’d be nickel-and- 
dimed for its monthly minimums.) 

And here’s another distinction: 
BIX is strictly for microcomputer 
pros; it contains no “fluff.” As a 
subscriber, here’s what you’ve 
got coming to you: 

□ All the information and ideas 
exchanged in more than 150 
microcomputer-related confer¬ 
ences—a give-and-take in which 
you can participate. 


You may also purchase unlimited 
off-peak access via Tymnet for just 
$20 per month, or $3 per off-peak 
hour, in the continental US.** For 
more information, and your local 
Tymnet access number, call 800- 
227-2983 (in NH and outside the 
US, call 603-924-7681). 

'Based on a SI56 annual fee. billed 
quarterly. You may cancel at any time. If 
you prefer, you may subscribe for a 
3-month trial at just $59. Fee does not 
include Tymnet connect charges. 

* *No extra charge for 2400-baud access. 
Tymnet prices are subject to change. 
International networks access BIX at NUl 
310690157800. 


Microbytes Daily —up-to-the- 
minute industry news and new 
product information. 

Plus support from hardware 
vendors and software publishers 
access to extensive software 
libraries, and the use of our 
electronic mail service 


which 

allows binary attachments. 
Subscribe to BIX right now— 
using your computer and modem 

Set your telecommunications 
program for full duplex, 7 bits, 
even parity, 1 stop bit. Call BIX 
directly on our special registration- 
only number: 800-225-4129 (in 
Massachusetts, call 617-861- 
9767). Then hit the return key, 
and respond as follows: 


One Phoenix Mill Lane 
Peterborough, NH 03458 
800-227-2983. In NH 603-924-7681 


Prompt: 

login (enter“bix”): 
Name? 


You Enter: 

bix 

bix.flatfee 


You can charge your BIX 
subscription to major credit cards, 
or have it billed to your company. 



















DSC NEXOS 386 UN BEATS NETWARE! 


NEXOS is the dear winner! 

NEXOS 386 beat NetWare® in oper¬ 
ating system benchmark tests per¬ 
formed and guaranteed by the 
Lanquest Group, an independent test 
lab for the IAN industry. The results 
reveal the truth about NEXOS' supe¬ 
rior performance over NetWare. In 
fact, NEXOS proves to be as much as 
SIX TIMES FASTER THAN Net Ware . 


Fast! 


In real-world, user traffic envi¬ 
ronments on industry standard hard¬ 
ware using well accepted, multi-user 
applications for database, spread¬ 
sheet and word processing, NEXOS 
beat NetWare in performance 
with an advantage of as much as 
637%. You 11 work faster and expand 
your LAN with confidence when you 
choose DSC NEXOS 386. 



NEXOS’ fast, reliable and consistent perfor¬ 
mance is clearly sbairn using a Compaq 386/2.5 
server anti 12 IBM PS/2 workstations running 
the Lanquest Group's MS-Word benchmark , 


Secure! 


It's important to protect fast mov¬ 
ing data from corruption. NEXOS 
features a complete data integrity 
and protection system so powerful 
that your data is protected even if 
your power fails— without the 
expense of a mirrored system or 
UPS . NEXOS always writes complet¬ 
ed transactions to disk. If hardware 
problems occur during a transac¬ 
tion—your data will remain intact, 
just restart the transaction with the 
original—unchanged data, NEXOS is 
prepared with a continuous audit 
trail of entries and updates recorded 
in real-time by NEXOS 7 tape transac¬ 



tion logging to the server's Lape 
drive. With NEXOS your critical data 
is safe! 




NEXOS gives you the flexibility, 
power and connectivity of 100 % DOS 
and NETBIOS application compati¬ 
bility . Run all the applications your 
users demand and have access io 
UNIX, SNA hosts and the public net¬ 
work. 

With all this power it + s likely you’ll 
want to put lots of data on-line, 
NEXOS 1 large-drive support pro¬ 
vides access to virtually unlimited disk 
storage. 

The unique disk handler makes 
multiple hard drives appear as one, 
providing contigu¬ 
ous file space 
across multiple 
drives. 

Connecting to 
your existing 
workstations is a 
breeze, NEXOS 
supports more 
than 30 worksta¬ 
tion interface 
cards for PC, XT, 

AT and PS/2 
workstations and 
yoiir choice of 
topologies: Ethernet, ARCnet and 
Token Ring support is standard 
with every NEXOS IAN! 



NEXOS 7 power has been bar 
nessed with an easy to use menu 
system that will have the system's 
administrator and users up and run¬ 
ning in minutes . Simple instruc¬ 
tions, familiar, DOS-like commands 
and DSC technical support means 
your NEXOS LAN system will w r ork - 
for you — for the users — and for 
your company. 

NEXOS 386 is another quality 
networking product from DSC, a 
$340 million leader in advanced 
commanications. From your desk¬ 
top to around the world, DSC is 
delivering the quality networking 
solutions you demand! 

7b learn mote 
about NEXOS or 
to become an 
authorized DSC 
dealer call now . 
Be sate to ask for 
a FREE copy of 
the full series of 
bencbmar 
results! 


1-800-BUY-NEXOS 
1 - 800 - 289-6396 
Fax : 408-954-5158 


The DSC NEXOS 386 LAN Operating System 



DSC Communications 
Corporation 
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In Any Event 


Pressing a button 
on a mouse may seem 
trivial, but in 
the world of windows, 
it’s a major event 


N ot so long ago, the gauge of a 
programmer’s capabilities was 
how many boxes of punched 
cards he or she could carry un¬ 
assisted. Writing a program was straight¬ 
forward. Programs possessed a simple, 
linear overall structure: Your program 
read its input from the cards, did its cal¬ 
culations, and printed the output. 

1 suppose the genesis of this was the 
old batch station—the card reader and 
line printer combo that you found in the 
corner of the computer room. Not much 


user interaction there beyond pressing 
the “formfeed” button on the printer 
when your job was done. The teletype¬ 
writer was a rare (and noisy) addition to 
the computer room and seldom used for 
more than an alternate portal for input 
when the batch station was too crowded. 

The world has changed. Although I’m 
sure there are still some card readers 
around here and there, you don’t find 
many hooked to the latest 386 clones or 
Mac IIs. Teletypewriters have become 
little more than sound-effects devices 
placed offstage during news programs. 

The input-process-output structure 
has also given way to more-complex de¬ 
signs. The avenues by which a program 
must be able to receive data have multi¬ 
plied. Now, instead of a card reader, ap¬ 
plications use keyboards, mice, serial 
ports, and—in multitasking systems— 
messages from other tasks. And nowhere 
is this diversity of input devices more evi¬ 
dent than in the realm of graphical user 


interfaces (GUIs). 

In an effort to relieve the snarl of 
source code that would surely result from 
a program’s having to loop and poll 
every conceivable point of input, many 
GUI systems channel input into a single 
pipeline—the event queue. With this de¬ 
sign, the most active code in a program is 
the looping procedure that retrieves 
events from the event queue and responds 
appropriately. 

Line ’Em Up 

User input occurs asynchronously. That 
is a fancy way of saying “unpredictably.” 
Of course it’s unprec^table—there’s a 
human on the other end of the mouse. 
Operating-system designers might cope 
with this situation by providing a library 
of interrupt service routines—one rou¬ 
tine for each device or source of input. 
Application builders could then hook into 
the appropriate ISRs and take things as 
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Listing 1: C pseudocode for a 
simple event loop. Messages 
carrying event information come 
in through the GetNextEvent () 
routine. The switch selects the 
appropriate handling routine. In 
this case, the program 
manipulates a single window. 


GetNextEvent(^message); 
svltch(message.type) 

case MOUSE: 

DoMouseMsg(message); 
break; 

case KEYBOARD: 

DoKeyboardMsg(message); 
break; 

<...other message types...> 

case QUIT: 

DoExit(); 


they came. Coping with interrupts at that 
level, however, would leave problems 
such as buffer management in the laps of 
the application developers. 

Instead, the designers of Windows, 
Presentation Manager (PM), and others 
have built systems that funnel the asyn¬ 
chronous events into a queue. The system 
kernel captures the interrupts, packages 
the information, and places it on a kind 
of software conveyer belt: the event 
queue. The application program pulls the 
event message off the queue, examines it, 
and then executes the appropriate rou¬ 
tine. Voila: Asynchronous interrupts be¬ 
come an ordered list of events. 

(I’m simplifying things. I do that at 
the beginning a lot. The application pro¬ 
gram doesn’t always just remove events 
from the queue; it often places them on 
the queue. Also, more than interrupts 
triggered by user input will summon an 
event. Messages coming from other pro¬ 
cesses can appear as an event as well.) 

Programming in the presence of an 
event queue has encouraged program¬ 
mers to mold a distinctive process struc¬ 
ture around whatever statement fetches 
the next item from the queue. This struc¬ 
ture is called the event loop. Although 
the details vary from language to lan¬ 
guage (and from system to system), you 
build an event loop with three primary 
components: a big ‘‘repeat forever” 
statement, the ‘‘fetch next event” func¬ 
tion, and some sort of dispatch statement 
(usually a switch statement). Listing 1 is 
a pseudocode fragment that shows how 
the whole thing is built. 

The queue is nothing more than a two- 


ended stack: The system is busy pushing 
events onto the far end while your pro¬ 
gram is busy pulling them off the near 
end. The event queue handling func¬ 
tion— next_event()— pulls the next 
event off the queue and then returns the 
event’s information in a data structure 
whose contents describe the associated 
event. For example, if the event is a 
mouse-click, the data structure would 
carry pointer coordinate information. 

The switch statement simply passes 
the event data to the appropriate routine. 
Hence, the do_mouse() routine takes 
care of mouse functions, the do_key- 
press() function handles keyboard in¬ 
put, and so on. 

As you might guess, things are cer¬ 
tainly more complicated than I have 
shown. A program built around an event 
queue must keep track of its current 
state. In a paint program, for example, 
a mouse-click at coordinates x ,y would 
produce one result if a drawing-tools 
window is open, and a completely differ¬ 
ent result if a fonts window is open. Ap¬ 
plications typically manage such situa¬ 
tions by keeping track of which windows 
are currently active, where those win¬ 
dows are on the screen, and other such 
status information. 

Multitasking systems allow tasks to 
operate independently of one another. 
The event manager maintains a separate 
event queue for each task. This makes its 
job more difficult than in a single-task¬ 
ing system, since now the event manager 
must know which windows are attached 
to which task so that events in a given 
window will go to the proper parent task. 

It sounds odd, but there are actually 
instances when it makes sense to have 
your program send a message to itself. 
For example, suppose your paint pro¬ 
gram has defined a particular key se¬ 
quence as being a signal to hide its tools 
window. If the user activates that key se¬ 
quence, the actual event received will be 
a key press. So, your program turns 
around and sends a ‘‘hide window” mes¬ 
sage to itself, with the event message ap¬ 
propriately garnished to indicate that the 
targeted window is the tools window. 

The Object 

Another common element of event- 
driven systems is their handling of com¬ 
plex structures as objects. More specifi¬ 
cally, elaborate data structures—such as 
might define a window—are given han¬ 
dles. Generally, the handles are integers 
that act as aliases for the structure. (Usu¬ 
ally, the handle is a pointer to a pointer, 
as I described in my August 1989 col¬ 
umn. This permits the object referenced 


by the handle to be relocatable, a critical 
asset in graphical systems where win¬ 
dows are always coming and going.) 

The use of handles is particularly im¬ 
portant with the X Window System, 
since it is designed to operate across a 
network. For example, given that a pro¬ 
gram must manipulate a window—whose 
defining data structure occupies hun¬ 
dreds of bytes of storage—a single opera¬ 
tion could require substantial network 
traffic if the window’s entire data must 
be exchanged between the client process 
and the server process. Associating the 
window with a 32-bit handle means that a 
request across the network needs only a 
long integer to identify the window. 

In DESQview, the use of objects re¬ 
duces the complexity of coding the event 
loop. The object queue structure lets a 
program treat all sources of input identi¬ 
cally and channel their events through a 
single event queue. The specific event¬ 
handling subroutine must resolve the 
handle into its associated object. The re¬ 
sult is a kind of information-hiding: Only 
the routines that manipulate the object 
have any idea of the object’s internals. 
DESQview carries this even further; it 
isn’t even necessary for a program to 
know the details of an object’s data 
structures. A program operates on an ob¬ 
ject through DESQview calls, never by 
directly reading or writing data fields 
within the object’s definition. 

Macintosh 

The Macintosh’s event-handling soft¬ 
ware is divided into two parts. The Mac 
OS event manager is the lowest (i.e., 
closest to the hardware). It is here that the 
Macintosh captures key presses and 
mouse-clicks. The Mac OS event man¬ 
ager passes events up to the Toolbox 
event manager, which is what most appli¬ 
cations converse with. 

Although your program will almost 
always call the Toolbox event manager, 
there are cases where you may need to 
call the Mac OS event manager. Most 
important, when your program is first 
launched, it can call the OS event man¬ 
ager’s FlushEvents to clear the event 
queue of any stale events left on the 
queue from any previous programs. Ad¬ 
ditionally, the OS event manager’s Post- 
Event is the means by which an applica¬ 
tion can send events to itself. 

An application receives event infor¬ 
mation in the form of an event record. An 
event record is composed of 

• the event type; 

• the time that the event was posted 
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into the event queue; 

• the location of the mouse when the 
event took place; 

• the state of the mouse button and 
the modifier keys (the Shift, 

Option, and clover keys) when the 
event occurred; and 

• information that is dependent on 
the type of the event. 

The last entry is referred to in Macin¬ 
tosh documentation as the message field. 
It's a long integer whose contents differ 
from event type to event type. For exam¬ 
ple, if the event is a key press, the lowest 
byte of the message field contains the 
ASCII code corresponding to the key. 
The next-higher byte (bits 8-15) carries 
the scan code of the key pressed. As you 
continue reading, you’ll discover that 
most of the other systems I’ll mention use 
an event record (sometimes called a mes¬ 
sage) structure that's a variation on the 
Macintosh theme. 

The Mac provides a filter for incoming 
events called the event mask. Each bit of 
the event mask corresponds to a particu¬ 
lar type of event. Setting a bit in the event 
mask lets the corresponding event type 


“pass through “ to the application; clear¬ 
ing a bit blocks the associated event type. 
Therefore, if your application is—heaven 
forfend!—command-line driven and thus 
has no need of the mouse, you can filter 
out mouse events so that your program 
needn't bother with them. 

The Mac's core event-handling rou¬ 
tine is GetNextEvent, It takes two argu¬ 
ments: the event mask word and a pointer 
to a memory buffer where the next event 
record will be stored. GetNextEvent re¬ 
turns a Boolean value indicating whether 
there's an event waiting for your applica¬ 
tion to handle. It also performs some 
background work that your application 
doesn't explicitly see. For example, Get¬ 
NextEvent checks whether an alarm that 
you've set on the alarm clock should be 
triggered; it also activates any routines 
that have been attached to command- 
shift-number keys (FKEY functions). 

The Mac's event queue can handle up 
to 20 events. If the queue fills up, the sys¬ 
tem pushes old events into oblivion to 
make room for incoming new events. 
The GetNextEvent routine actually 
pulls events off the queue. Sometimes, 
however, your program may wish to only 


examine events on the queue without re¬ 
moving them. In this case, you call the 
Event A vail routine, which operates just 
like GetNextEvent without extracting 
events from the queue. 

Keep in mind that the event manager is 
an application’s sole source of user input. 
The Mac provides a journaling feature: 
Items passing through the event queue 
can be fed to an audit file while on their 
way to the application. Then, at some 
later time, you can put the program into 
“playback mode,” in which the contents 
of the audit file are fed directly to the 
event queue. This lets you create quite 
complex demonstration programs that 
include mouse movements and button 
clicking, as well as keyboard input. 

Microsoft Windows 
The Microsoft Windows world is a little 
different from that of the Mac—an un¬ 
derstatement if ever there was one. But if 
you look beyond the obvious differences 
in host processors and parent companies, 
Windows distinguishes itself by virtue of 
i ts mult i task i ng c apabi 1 i t ie s. 

Windows actually maintains two event 

continued 


Save “Man-Years of Effort” with Turbo 5.5 


Don't Start from Scratch 
with Object-Oriented Pascal 

Object Professional is a huge library 
of over 200 object types and 2000 
methods that 
will multiply 
your produc¬ 
tivity. Window 
object types let 
you use over¬ 
lapping and 
resizeable 
windows. The 
windows include ■ scrolling data 
entry screens m pick lists m menus 
m file selection ■ printed forms 
■ help capability and more. 

Build your programs using 
proven data object types like stacks, 
linked lists, virtual arrays, and more. 
System-oriented routines provide 
swappable TSRs in only 6K of RAM, 
EMS management, and much more. 

SaiisfajcLion guaranteed or your money back, within 3(> day v 
Add $5 per order for shipping in U.S. and Canada. Inquire 
about ocher shipping charges OPro requires Turbo 5-5, 

BTF requires Turbo 4 A 5.0, 5.5. or Quick Pascal. 



Object Professional includes 
clear, comprehensive documentation, 
on-line help, full source code, 
technical support, and hot demo 
programs. Pay NO royalties. You'll 
get up to speed fast with OOP! 

**The range of objects is 
fantastic. Object Professional 
could literally save you 
man-years of effort, m 

Jeff Duntemann 

Object Professional 1.0, 
S3 2 * V only $150. 

A Multi-User B-Tree Toolkit 


Write powerful network 
compatible databases faster and 
easier using B-Tree Filer 5.0. 

You'll have the fastest, safest, most 
flexible databases - no rigid struc¬ 
ture, no TSR hassles, no running out 


of files. And they’re compatible with 
Novell, 3Com, MS-NET, and others. 

You get ■ Fixed and variable 
length records m Two billion 
records per database ■ Up to 100 
indexes per index file ■ Fail-safe 
mode with journaling ■ Units for 
sorting, browsing, reindexing, and 
network control. 

B-Tree Filer includes full source 
code, documentation, technical 
support, and you pay NO royalties. 

m B-Tree Filer ... a well rounded, 
feature-rich approach to 
B - Tre e da to bases , - 

Computer Language, 1/90 

B-Tree Filer 5.0, only 
$ 125 - (single user) 

With network support, $175. 

Call toll-free to order. 

1 - 800 - 333-4160 



III 313© 


BAM - 5PM PST Monday ihrough Friday, USA & Canada, 
Fat more information call 140ft) 43H-S60S. Fax: (40®) 43K-8GT0. 
Turbo Power Software PO Box 66747 Scolts Valley, C A 95067-0747 


314 BYTE * MAY 1990 


Circle 280 on Reader Service Card 
























Turn your favorite 
C compiler into a 
powerful database 
manager with the 


Now Only $19.95! 


Name- 
Street. 
City— 
State,_ 


Order Coupon 


Telephone 


Paying By— Money Order-Check 

_Visa_MC_AX_Disc. 

Card#_ 


Exp. Date. 
Disk Size. 


Qly Product Price 

Subtotal 

_C/Database Toolchest... .$19,95 

___ C/Database Lib nary Sou rce, SI 0 00 

B+tree & ISAM library source code 

Add Shipping {$5 USA. $20 Foreign).. 


Texas Residents Add 8% Sales Tax.. 

Total Amount of Your Order.,.. 

— 


The C/Data base Toolchest™ 

adds sophisticated file manage¬ 
ment functions to your Power C™, 
Turbo C®, QuickC*, or Microsoft* C 
compiler. With the C/Database 
Toolchest™ . your data requires 
much less disk space than with 
programs like dBASE", and you 
can access your data much faster. 
Of course the full power of C 
provides you with an unlimited 
amount of programming flexibility. 

The C/Database Toolchest™ 
includes three major components: 

1) An advanced B+tree library 
gives you instant access to your 
data. 

2) A high-level ISAM library 
provides you with an easy-to-use 


3) A complete database manager 
(with C source code included) 
shows you how to create impres¬ 
sive applications. 

You also receive a comprehen¬ 
sive 350 page manual and a utility 
for converting dBASE® files. 

The C/Database Toolchest ™ 
supports features that you'd expect 
to find only in products costing ten 
times as much. Advanced features 
include variable length records, 
variable length keys, multiple keys 
per index, and multiple indexes 
stored in a single file.Your data files 
can contain an unlimited number of 
records, and each record can be as 
large as 32K bytes in length. 

About the only thing that the 
C/Database Toolchest™ doesn't 
do is cost you a lot of money. 

We've kept our price low so you 
can manage your budget as easily 
as your data. 


Order now by calling our toll free 
number or mail the coupon to: 

Mix Software 
1132 Commerce Drive 
Richardson, TX 75081 

1 -800-333-0330 

60 Day Money Back Guarantee 

Not Copy Protected ■ Royalty Free 
For technical support, please call: 
1-214-783-6001 


C/Database Torches! and Powa* C are trademarks of Mi* Software . QuickC and Microsoft C are registered trademarks of Microsoft Turbo C is a registered trademark of Borland. dBASE is a registered trademark of Ashton-Tata. 

Circle 167 on Reader Service Card 
























































HANDS ON 

SOME ASSEMBLY REQUIRED 


queues. Your program is really never 
aware of one* the system queue. As its 
name implies, the system queue is main¬ 
tained by Windows and is the system- 
wide clearinghouse for all events. Your 
application program actually accesses 
the other event queue. Since each appli¬ 
cation gets its own queue, it's up to Win¬ 
dows to determine the recipient of a given 
event message. Now that I think about it, 
I suppose that means that a Windows ses¬ 
sion actually supports multiple event 
queues; the number is dependent on how 
many tasks are simultaneously active, 
Windows event messages are compact 
(as on the Mac), and they are all built 
using the same four fields: 

* a 16-bit handle to a window, 

* a 16-bit message type, 

* a 16-bit parameter, and 

* a 32-bit parameter. 

The last two fields are the Windows 
counterparts to the Mac's message field, 
(Don't get confused by my usage of the 
word message. Windows, and everyone 
else following, refers to event records as 
messages.) They carry data specific to 


the event. For example, if the event indi¬ 
cated a movement of the mouse (defined 
by Windows as a WM_M0USEM0VE event 
message), the 32-bit parameter carries 
the concatenated x and y coordinates of 
the mouse. 

Windows has its own meaning for syn¬ 
chronous and asynchronous: A synchro¬ 
nous event message pops out of the queue 
in the same order (relative to everyone 
else in the queue) that it went in. How¬ 
ever, as soon as an asynchronous event 
enters the queue, it moves immediately 
to the front. Agreed, an asynchronous 
event sounds dangerous, but its raison 
d'etre is to alert a task to some situation 
that must be handled immediately. 

A Windows event loop revolves around 
three functions: GetMessage() receives 
an event message from the Windows ker¬ 
nel. The message is passed to Trans- 
lateMessage(), where any key-down 
messages are translated to their appropri¬ 
ate ASCII equivalents. Finally, the mes¬ 
sage is handed to DispatehMessage{}, 
which delivers it to the proper window. 

Of course, Fm oversimplifying. How 
does a window accept delivery of a mes¬ 
sage? The answer lies in what occurs in 


the initialization code that every Win¬ 
dows program executes just after start¬ 
up. Specifically, the program must reg¬ 
ister with the operating system the kinds 
of windows that it intends to use, (This is 
referred to in Windows and OS/2 as reg¬ 
istering the window class.) 

During the registration process, the 
program provides each window class 
with a pointer to a routine that will han¬ 
dle all messages delivered to windows of 
that class. So when I say that the window 
accepts delivery, that translates to “the 
window's associated handling routine is 
called, and detailed information about 
the message is passed in as arguments." 
The switch-statement portion of the 
event loop is within each window-han¬ 
dling routine. 

Listing 2 outlines the registration pro¬ 
cess. In its initialization portion, the pro¬ 
gram hands Windows a template of the 
classes Windowl and Windows. When the 
program creates instances of those win¬ 
dows (with the CreateWindow() func¬ 
tion), Windows knows which templates 
to use to draw the windows on-screen, as 
CreateWindow() specifies the class, 
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Listing 2: Event handling in a multiwindow environment—in this case, Windows. Notice that the switch statement has 
been decoupled from the while statement. The DispatchMessage() routine sends the message to the proper window¬ 
handling routine— WindlProc() or Wind2Proc ()— where message filtering takes place. 


/« 

** Initialization routine to register 
»# a window with the operating system. 

*/ 

BOOL FAR PASCAL Initialize(myhandle) 

HANDLE myhandle; /* Handle to myself */ 

UNDOLASS mywindl; 

VNDCLASS raywind2; 

/* 

#* Name mywindl's class and associate a 
*# window-handling routine. 

*1 

mywindl.lpszClassName="Windowl"; 
mywindl.lpfnWndProc=WindlProc; 

/* 

*# Do same with mywind2. 

raywind2.1pszClassName="Window2"; 
raywind2.lpfnWndProc=Vind2Proc; 

/* Register with Windows. «/ 
RegisterClass(&mywindl); 
RegisterClass(&mywind2); 
return; 


** Create two windows of class mywindl 
#* and mywind2. 

*/ 

BOOL FAR PASCAL Createwinds(myhandle); 

HANDLE myhandle; /» Handle to myself */ 

HVND hWindl, hWind2; /* Handles to windows */ 

/# Create two windows */ 

hWindl=CreateWindow((LPSTRV'Windowl",(LPSTR)"MyWl",... 
myhand1e,(LPSTR)0); 

hWindwaCreateWindow((LPSTR)"Window2",(LPSTR)"MyV2",... 
myhandle,(LPSTR)0); 


long FAR PASCAL WindlProc(whandle,msgtype,wp,lp) 
HWND whandle; /* Window handle */ 

unsigned msgtype; /* Message type */ 

WORD wp; /* Word parameter */ 

LONG lp; /* Long parameter »/ 

switch(msgtype) 


case WM_0NETHING: 

<code to handle one thing> 
break; 

case WM_AN0THER: 

<code to handle another> 


default: 

return(DEfWindowProc(whandle,msgtype,wp,lp); 
break; 

return(0L); 


long FAR PASCAL Wind2Proc(whandle,msgtype,wp,lp) 
HWND whandle; /» Window handle */ 

unsigned msgtype; /* Message type */ 

WORD wp; /* Word parameter */ 

LONG lp; f* Long parameter */ 

< code virtually identical to WindlProc above > 

lnt Pascal WinMain(myhandle,...) 

HANDLE myhandle; 

MSG mymsg; 


Initialize(myhandle); 

CreateWinds(myhandle); 
while(GetMessage(imymsg,NULL,0,0)) 
{ TranslateMessage(Htmymsg); 

DispatchMessage(imymsg); 


<..code to display the windows goes here...> 


<...termination code goes here...> 


Listing 2 solves another riddle. How 
does Windows know which program 
owns a particular window? When you 
launch an application under Windows, 
the system assigns the application a 
unique identifier—myhandle in listing 1. 
The CreateWindow() function takes 
myhandle as an argument when a partic¬ 
ular instance of a window is created. The 
argument is the key to how the operating 
system knows which application is a 
given window’s keeper. 

Presentation Manager 

The user interface supported by OS/2’s 
PM is the same as that employed by Win¬ 
dows; in fact, PM’s application program¬ 
ming interface is based on the Windows 
API. Consequently, it’s no surprise that 
the two systems share many traits. 

As in Windows, applications running 
under PM respond to event messages 
passed in from PM itself. Also, PM car¬ 
ries on with the use of handles—16- or 
32-bit aliases to complex structures such 
as windows, message queues, and so on. 

Unlike Windows programs, PM appli¬ 


cations must explicitly create their own 
event message queue. (My guess is that 
this is because OS/2 might be running 
PM and non-PM applications simulta¬ 
neously. A non-PM application may not 
need an event message queue, so pro¬ 
grams create their own queues only when 
necessary.) A program does this with a 
call of the form 

msgqhand= 

WinCreateMsgQueue(hab,0) 

where msgqhand is a handle to the cre¬ 
ated queue. The variable hab is a handle 
to what is referred to as an anchor block 
and is used more or less as a program’s 
means for uniquely identifying itself in 
the PM environment. 

PM provides the program with this 
unique identifier via the Winlnitial- 
ize() routine, which you must call prior 
to calling WinCreateMsgQueue(). This 
anchor block handle is the counterpart to 
the handle passed into a Windows appli¬ 
cation when it is launched. 

The format of a PM event message 


looks like a Windows event message with 
some finery added: 

• the handle of the window to which 
the message is directed; 

• a 16-bit message type field; 

• two 32-bit parameter fields; 

• the time the message entered the 
queue; and 

• the position of the mouse when the 
message entered the queue. 

As you can see, a PM message has a spe¬ 
cial field for the mouse coordinates. In 
Windows, whenever the application re¬ 
ceives a mouse message, the rodent’s co¬ 
ordinates are kept in the 32-bit parameter 
(see above). 

(Aside: PM further deviates from 
Windows in the nomenclature it applies 
to event messages. In PM, synchronous 
messages are referred to as queued , asyn¬ 
chronous messages as nonqueued.) 

A PM event-loop kernel takes up about 
two lines of source code. It looks some¬ 
thing like this: 

continued 
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HANDS ON 

SOME ASSEMBLY REQUIRED 


Listing 3: A DESQview event 
loop . This section of event 
handling identifies which object 
requires servicing . Each object¬ 
handling routine would first read 
the event from the appropriate 
source (e.g. r keyboard object and 
mouse object) and then execute yet 
another switch statement for 
dispatching the event to the proper 
code. 

I* 

A DESQview-style event loop. The 
** variable 'finished f is global, and 
** is set by one or more of the object 
handlers to signal that the user 
#* has elected to close the 
** application. 

*f 

while(finished!=0) 

/# Head objectq */ 
obJect=obq_read( ); 

switch(object) 

/* Keyboard event #/ 
case key_handle: 

do_keyboard(); 
break; 

/* House event */ 
case mouse_handle: 
dormouse(); 
break; 

I* Something in our mallba* */ 
case raaiOmndle: 

do_mailbox{ ); 
break; 


<* ..other case statements... > 

) /* End of while loop #/ 

<..,following code would free 

-all objects this program....> 

<.,. had allocated ,..*. 


while(WinGetMsg(.. 0 ) 

WinDispatchMsg(...); 

Eve removed the functions 1 arguments. 
The WinGetMsg(} function retrieves a 
message from the message queue, while 
WinDispatehMsg( ) sends that message 
off to the appropriate destination. Since 
WinGetMsg( ) is the argument to the 
while loop, apparently this loop exits 
only when WInGetMsg() returns a value 
of 0. That’s exactly what happens when 
your program receives a WH^QOIT mes¬ 
sage (sent whenever the user selects 
Close from the menu). 

As in Windows, the switch-statement 
portion of the event-handling loop is car¬ 
ried in a window’s window-handling 
procedure- Oddly, the time of posting 
and the mouse-coordinates portion of the 
event structure are not passed to the win¬ 
dow-handling routine—only the handle, 
message type, and parameter fields are. I 


suppose this is done to keep memory use 
trim; only messages generated by the 
mouse demand that the application know 
where the pointer was at the time of the 
event. Your program can retrieve the 
mouse location with a call to the Vin- 
QueryMsgPosf) function, 

X Window System 

The X Window System (referred to as X 
Window hereafter) is a network-based 
windowing system released by MIT 
(with significant contributions by DEC 
and other companies). Since it works 
across a network, its structure is client- 
server. User programs run as clients, 
passing requests to the server, which 
does most of the grunt work of managing 
a bit-mapped display. User programs 
talk to the server through a set of C rou¬ 
tines gathered into the XIib library. 

Since X Window can operate over a 
network, the transformation of interrupts 
(from key presses, mouse-clicks, and so 
on) into event messages is mandatory. 
The hardware that generates user-input 
interrupts may be several meters’ worth 
of coaxial cable away from the hardware 
executing the application program, 

X Window carries on the theme of 
using handles to manipulate complex en¬ 
tities. However, a handle is referred to as 
a resource identifier, since abstract ob¬ 
jects are called resources. 

The fulcrum routine of the X Window 
event loop is XNextEvent, which takes 
two arguments. Its first argument is a 
pointer to a display structure, which car¬ 
ries information about the current screen 
and the X Window server. (This display 
structure is X Window’s way of uniquely 
identifying a given user. It is the counter¬ 
part of OS/2’s anchor block and the my- 
handle variable in Windows-) 

The second argument is a pointer to 
an XEvent structure. This is a union of 
structures, each member structure of 
which defines a type of event. The first 
integer in the XEvent acts as a selector 
and lets you pick which member of the 
union to use for a particular event. (If 
you find this confusing, consider XEvent 
a data structure whose architecture dif¬ 
fers from event type to event type.) 

The XN ext Event routine doesn’t do 
any event filtering; you set that with the 
XSelectlnput routine prior to calling 
XNextEvent. As with the other event- 
driven systems Eve mentioned, the fil¬ 
tering is handled by a mask. In this case, 
the mask is a 32-bit word. 

DESQview 

DESQview is another multitasking oper¬ 
ating system. Most of the programs that 


you execute under it are “DESQview un¬ 
aware”; they’re simply programs written 
for MS-DOS that don’t know any better. 
But you can create “DESQview aware” 
programs that use the multitasking capa¬ 
bilities. (See my February column.) 

In DESQview, items that a program 
communicates with (screens, keyboards, 
and so on) appear in the form of objects. 
So your program manipulates window 
objects (display output), panel objects 
(dialog boxes, menus, and help screens), 
keyboard objects (self-explanatory), 
pointer objects (mice), mailbox objects 
(semaphores and interprocess communi¬ 
cation), and objectq objects (the event 
queue). I pronounce “objectq” as “ob¬ 
ject queue" to help remind me of its use. 
As in the other systems Fve mentioned, 
objects are referenced by handles (32-bit 
identifiers in DESQview). 

The objectq is the foundation for the 
event loop in a DESQview application. 
You might reasonably imagine that your 
program would accept keyboard input by 
creating a keyboard object and attaching 
that keyboard object to the current task. 
Whenever the task expects input, it sends 
a READ message to the keyboard object. 
This scenario would apply as well to a 
task requiring mouse input: The task 
creates and then opens a pointer object. 

That’s not precisely true, and here’s 
where the objectq comes in: Each item on 
the objectq is a handle to an object for 
which an event is pending. So, if your 
program reads the objectq and receives 
the handle to the keyboard object, your 
program knows that the keyboard holds 
the next pending event. This saves your 
program from having to issue passels of 
READ messages helter-skelter to all the 
objects it is manipulating. A DESQview 
event loop ends up looking something 
like what I’ve shown in listing 3. 

In addition, the objectq sidesteps the 
potential for a task’s falling asleep at the 
wheel. Specifically, if a task issues a 
READ call to a keyboard object when no 
keyboard input is available, that task is 
suspended until a key is pressed. So if the 
user is using the mouse while the task is 
wailing on the keyboard, mouse input 
may get lost. (Or worse, the system can 
simply freeze up.) 

For Example 

To illustrate event-loop programming, I 
put together a small calculator program 
for DESQview, It’s simply a hexadeci- 
mal-to-decimal conversion calculator. 
But it gives me the opportunity to show¬ 
case some of the special features DESQ¬ 
view provides for user input, 

continued 
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HANDS ON 

SOME ASSEMBLY REQUIRED 


The calculator's from panel consists of 
19 keys: the digits 0 through 9, the char¬ 
acters A through F , and the special keys 
*, 10, and 16. You can guess the use of 
many of the number and letter keys. The 
10 key sets the display to base 10, 16 sets 
the display to base 16, and * dears the 
display. Keys can be activated by point¬ 
ing and clicking with the mouse, as well 
as typing their counterparts on the key¬ 
board. (You access 10 and 16 through the 
FI and F2 function keys.) 

This calculator program takes input 
from the mouse as well as from the key¬ 
board. You’d therefore expect that the 
event loop would require some means of 
distinguishing between messages from 
the keyboard and messages from the 
mouse. This is not so, thanks to a com¬ 
ponent of DESQview referred to as the 
field manager. The field manager lets 
you make a window u aware" of those 
parts of itself that make up user input and 
output. 

You activate the field manager by 
building a data structure called a field 
table and transmitting that table to the 
window as part of what is referred to as a 
window stream . This is data that you 
send to a window to alter the behavior of 
the window's contents (instead of data 
for display). In this case, the field table's 
elements describe all the input and out¬ 
put fields within that window—where 
those fields are and how they act. So the 
input fields are the calculator's keys: the 
output field is the display. 

Of course, the calculator's keys are 
really more or less buttons. DESQview 
calls fields of this sort select fields; you 


can select them by pressing an associated 
key from the keyboard or by moving the 
mouse pointer to the field and clicking 
the button. Fields that can actually ac¬ 
cept arbitrary strings of input are simply 
called input fields. 

Once you've defined the floor plan of 
your window (i.e. T where all the fields 
are located and what their attributes are), 
assembled that into a field table, and sent 
that to the window, your work is largely 
done. Your program can capture all user 
input by opening a keyboard object at¬ 
tached to the window. The field manager 
consolidates mouse and keyboard input 
and sends it to the keyboard object. 

Furthermore, information that your 
program receives from the keyboard ob¬ 
ject has had considerable intelligence in¬ 
jected into it by the field manager. For 
example, since the field manager knows 
where fields are within the window, it at¬ 
taches the field number to any received 
input and sends that to your program via 
the keyboard object. Your application 
doesn’t have to determine which field has 
been input based on mouse coordinates. 

This is true for input fields as well as 
select fields. In my calculator, 1 need 
only know which key was selected. In a 
complex data-entry screen, I could have 
fields for clients' names, dates, and ad¬ 
dresses. The user could select a field and 
enter data, and the field manager will re¬ 
port to my program what the user typed, 
as well as what field he or she was in 
when it was typed. 

Detailed information—mouse buttons 
and such—can be had from a variable 
called the keyboard status. DESQview 


returns this variable whenever you read 
the keyboard object. This is how the user 
closes the calculator: A specific bit in the 
keyboard status field indicates when the 
user has pressed the Escape key. My pro¬ 
gram reads an Escape key as a signal to 
shut down. 

Final Event 

It's relieving to see that, with all the di¬ 
versity in computers today, there's still 
plenty of similarity, I suppose Mac pro¬ 
grammers have a leg up on the rest of us; 
they were dealing with event loops on 
microcomputers before there was any 
mention of PM or X Window. 

Perhaps, if you look at it right, event- 
driven systems have been around a lot 
longer than you may have guessed. It's 
just that their early forms were subtle. 
Why, I clearly remember feeling like an 
object in a queue, waiting for my chance 
at the card reader and line printer. And 
when the program worked. .. what an 
event that was. ■ 

Editor’s note: The full source code is 
available in a variety of formats. See 
page 5 for details. 


Rick Grehan is the director of the BYTE 
Lab . He has a B. S. in physics and applied 
mathematics and an M.S. in computer 
science/mathematics from Memphis 
State University. He can be reached on 
BIX as "rick_g. " 

Your questions and comments are wel¬ 
come. Write to: Editor, BYTE , One 
Phoenix Mill Lane t Peterborough, NH 
03458. 
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PANION. Supports MDA. CGA, EGA, VGA, PS2. Uses 
single cable. 

Prices start at SI4900 tor EXTENDER and $219,00 for 
COMPANION 25 ft. unit complete, 

CYBEX CORPORATION 

2800-M Bob Wallace, Huntsville, At 35305 

295-534-0011 International fax #205-534-0010 


Inquiry 580. 
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HEWLETT PACKARD 

Buy — Self — Drade 

Laser Jet IVIID 1400/2400 Color Pro (7440) G5D 

Genuine HP i MagW Mag 450/12® HM5S0A 1700 

0«k JM 400 Draft Pit) DXUEXL 330Q/HQOT 

Rugged Writer 800 Drahmaster I/ll 5500^000 

Etoclroalalic PlcflemClfiOO (0 SizajTC lflftl (E Size) HOMrtSSM 
Science Accesscriee Corporation, Sonic Diglllttre 
36" x 48" (2750j 60" n 72'" (3175) 

T. E. Dasher & Associates 

4117 Second Ave. S., Birmingham, AL 35222 

Phone: (205) 591-4747 Fax: (205) 591-11 OS 


Inquiry 584. 


APPLICATION GENERATOR 


VERY EASY C PROGRAMMING 

Includes complete Unix, Microsoft and Turbo C compatible 
source code, 

1. CG: Creates C program from date ..$170 

2. CQW: Creates Windows programs . ,$1B9 

aCGX: Owatf»C++ programs .$109 

4. HD; programmable Windows Hyperteni $iS0 

Oinar protMSe Include Inpul Procesaor *129. Protog interpreter 
$751 Call for complete catalog. No flounce varalpna end demo 
disk are also available 

A- I. Coder 

32651 N. Burr Oak, Solon, OH 44139 

(215) 349-4850 


Inquiry 585. 


NanoLISP $99.99 

An MS-DOS Common LISP Interpreter that sup¬ 
ports most Common LJSP operations and strictly 
adheres to the standard Numerous advanced and 
extra features, excellent debugging facilities, sam¬ 
ple Al programs, Icily-Indexed manual, free 
technical support. 

Microcomputer Systems Consultants 

RO. Boh 6546. Santa Barbara, CA 93160 

(80S) 987-2270 


BAR CODE 


LABELING SOFTWARE 

On EPSON, IBM. OKI dal matrix or LaserJet. Flexible 
design an ons easy screen. Any formaUsize. Up to 120 
flelds/label. IS text sizes to Spreadable at 100', AIAG, 
MIL-STD, 2 of 5, 129. UFC/EAN, Code 39. Fite Input & 
Scanned togosteymbals (PCX)—5279. Other programs 
from $49. 3tHtey $$ back. 

Worthington Data Solutions 

417A Ingalls SL, Sanla Cruz. CA 95060 

(900) 345-4220 In CA: (403) 453-9933 


BAR CODE READERS 

For PC, XT, AT, 3 PSf2, Macintosh, and any RS-232 
terminal. Acts like 2nd keyboard, bar codes read 
as keyed data. Wilh steal wand—$399. Top rated 
in independent reviews. Works with DOS, Xenix, 
Novell. Alloy, -ALL software. Lasers, magstripe, & 
slot badge readers. 30-day $$ back. 

Worthington Data Solutions 

41 7-A Ingalls SL, Sana Cruz, CA 95060 

(800) 345-4220 In CA: (403) 45B-993B 
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BAR CODE 


PORTABLE READER 

Battery-operated. handheld reader with 64K static RAM, 
2*16 LCD display, 33-key keyboard. Re&ITimfrCfcfok. 
Wand or laser scanner. Program prompts and data 
checking through its own keyboard, Easy data transfer 
by HS-232 port or PC, PS/2 keyboard. Doubles as On- 
Line Reader, 30nday $$ back. 

Worthington Data Solutions 

417-A Ingalls St, San& Cruz, CA 95060 

(8Q0) 345*4220 In CA: (409) 4S8-M30 


PRINT BAR CODES/BIG TEXT 
FROM YOUR PROGRAM 

Add bar codes and big graphics characters to your pro¬ 
gram, Print from ANY MS-DOS language. Bar codes; 
UPC, EAN, Z Of 5, MSI, Code 30. Epson. Oki, IBM dot 
matrix (ext up to '/fe". LaserJet up to Z M . Rent cartridges 
not required. $t79-$239. 30-day $$ back. 

Worthington Data Solutions 

417 A Ingalls St., Sard Cruz. CA 93060 

(SOOJ 345-4220 In CA: (408) 453-9938 


BAB CODE BEADEBS 

Keyboard emulation for PC/XT/AT & PS/2's, all 
clones and any RS-232 Terminal. Transparent to 
your operating system. Available with Steel 
wands, Lasers, Slot & Magstripe Readers. Same 
day shipping, 30-day money-back guarantee. 
One-year warranty. Reseller discounts available 

AMERICAN MICROSYSTEMS 

(800) 548-4452 (817} 571-9015 FAX (817) 585-6232 


BAR CODE PRINTING SOFTWARE 

* MS/PC DOS SYSTEMS 

* 9 & 24 PIN DOT MATRIX 

* H-P LASER JET/PLUS/SERIES II 

* MENU-DRIVEN or MEMORY RESIDENT 

* CODE 39, I 2/5t UPC A/E, EAN 8/13 

* BIG TEXT 6 BAR CODE SQFTFQNTS 

AMERICAN MICROSYSTEMS 

(000) 648-4452 (817) 571-9015 FAX (817) 685-8232 


PRINTING SOURCE CODE 

Portable C source code program prims Code 39 and 
UPC bar codes. Label printing program tor HR OKI. and 
EPSON printers, can be used by itself or added to any 
custom applicah&n. Documentation shews how to add 
drivers and bar coda patterns. Introductory price ot 
$53.95, No Royalties. Specify UNIX V/386 or MS DOS, 
5125" or 35"’ formats. 

Infinity Compeer Services, Inc. 

RO, Box 269, Cocparsbucg. RA 10036 
_ 315-965-7699 _ 

Inquiry 588. 


BAR CODE SOFTWARE SOLUTIONS 

ISD has software solutions that allow you to use bar 
codes lor most anything. Like identifying products. 
Labeling packages. Or even managing assets and 
paperwork. You'll be able la speed and simplify data 
collection. Track products dock-to-stock. Streamline in¬ 
ventory control. And in ora. 

Integrated Software Design, Inc. 

171 Forbes Blvd., Mansfield, MA 92048 

TEL: (60S) 333-4920 FAX: (SO0) 339-2257 

jagg integrated Software Design, Inc. 

Inquiry 589, 


BAR CODE 


PC-WSand Bar Code Solutions 

Bar codes are easy with a FULL line of readers 8 
printers. They plug 6 play with your existing systems, 
most aJI makes of CPU/prinlenterminalfeoftware in your 
office, store, truck, factory or warehouse. Our bar code 
DOS programs print on matrix or laser printers. 30 day 
refund, ^ year warranty. 

International Technologies & Systems Corp. 

65&-K North Bony Si., Broa, CA 92&21 

TEL (714) 990-1880 FAX; (714) 990-2503 


Inquiry 590. 


BAR CODE READERS Only $285 

■ Complete Bar Code Systems Available 

* Acts Fite 5 2nd teyboafo For IBM sow. PS/2 and Clenes, 

MecFmwhes end any HS-232C Terminal 

* Hfend/Laser scannedSfot resdedMagnetic card reader connectivity 

* PQ5 Special Keyboard with Bar Code/Magnetic Cart Readers 

* N& software or hardware mpd/ffostian needed 
- 3P4ay Moneybeck Guarantee 

KASCO TECHNOLOGY, INC. 

466 Capita Way, Los Altos, CA 94032 

Tel: (415) 949-0969 FAX; (415) 949-3814 


Inquiry 591. 


5-YR. WARRANTY AT PERCON 

PERCON decoders are now covered by a five- 
year limited warranty. TbaL means you wont 
spend one cent replacing your PERCON bar 
code decoder For five full years. That’s reliability 
you can count on3 

PERCON 

2190 W. iifh Ava, Eugene. OR 97402 

Phone: (ADO) 073-7266 FAX: (503) 344-1399 

See our ad on page 336 


PC BAR CODE SPECIALISTS 

Bar code readers designed for fast, reliable, cost 
effective data entry. Looks just like keyboard data! 
Choose from stainless steel wand or laser interface. 
Also, powerful Bar Code and Text printing software. 
Great warranty. Dealer inquiries welcome. 

Seagull Scientific Systems 

15127 N.E. 24th, Suite 333, Redmond. WA 98052 

206-451-0966 

Inquiry 592. 


BAR CODE READERS 

Among the best and most widely used bar code 
decoders. Reads all major codes (39, I 2/5, S 2/5, 
UPO/EAM/JAN, CODA BAR, MSI). Connects between 
keyboard and system. IBM, PS/2, MAC, DEC-VT com¬ 
patible, OS St software independent. Same day ship, 
2 ybgr Warranty (pan inetd). 

Lange RsseHor Discounts 

Solutions Engineering 

47\>5 Langdrum Lane, Beiheeda, MD 20015 

(800) 635-6533 (301) 652-2738 

Inquiry 593. 


DATA INPUT DEVICES 

Bar Cede, Magnetic Stripe Header 4 SmariCanj Encoded 
Reader tor microcomputers 8 terminals. Including IBM PS/2 
S others, DEC, Macintosh, AT8T, CT, Wyea r Wtoig ATI readers 
connect on the keyboard cable 6 are iransparenl to all soft- 
WHJT=L UPC $ 39 print programs, magnetic encoders, 4 pot- 
taftte readers are also available 

TPS Electronics 

4047 Transport, Palo AJto, CA 94303 

415-856-6833 Telex 371-3097 TPS PLA 
1-000-526-5920 FAX: 415-656-3043 


Inquiry 594. 


BAR CODE 


VARIANT MICROSYSTEMS 

BAR CODE READERS DELIVER 

WAND/LASER/MAGNETtC CARD CONNECTIVITY 

* Keyboard wedges (Intema/EKiema!) for IBM PC/XTW. PS/2 
and portables. 

■ RS232 wedges tor WTSE, Link, Kimlrgn terminals 

* Bar code and label priming software 

* Full iwdyear warranty 

■ 30-Day Money-Back Guarantee 

- Extensive VAR/Dealer Discounts 
3140 DeUCru? BNd., Suite SWSante C^, CA S5OW/(4O0f 0981690 
FAX: f<13) 623-1372 _ 

Inquiry 595. 


BASIC CLIP MUSIC 


300 Songs & Sound Effects 

TAefNTtfl-ti/ner contains by tor the biggest & best collection on 
the market ft* DOS machines. Play like a jukebox through your PC 
speaker or use eefeditws In your own programs 

No royalties required—source code included 

An Excellent Giftl 

172-pg. manual. 5.25' w 35' dSSte. BASIC 2J0 or Eftler teqU 
Dealer inquiries welcome. $29.95 [$350 U.S. s£h[ Morviswun 

(800) 727-4140-Money Back Guarantee 

m Muac Software, 1511 46th 3.. Boulder CO 603031 W® W140 

Inquiry 596. 



Inquiry 597. 


CABLES AND ACCESSORIES 


Para) I si Printer Cables $3.59 arid Up 

Serial Cables S4.95 and Up 

Switchboxes $11.95 arid Up 

We can supply ALL your cabling needs. Master¬ 
Card 8 Visa Accepted, Dealer pricing available. 
Corporate 6 Government accounts welcomed. 

CONN EOT-IT 

TO. Box 14337. Arlington. Texas 78094 
(BT7) 461-9400 M-F 3-6 p.m. CSl 


Inquiry 598. 


CAD 


CAD-DRAWING VIEWSTATION 

Allows udo-CAD u&ars to view drawings an PC s, -print, pint, 
attach personal notes, and hyper-link between files. Change 
views and layers. Accurals entity repreiantalkm. Easy to use. 
* Slrtln VIEW/DWG for AutoCAD DWG files: £295 
■ Ski in VIEW/PLUS tor DWG. DXF. HPGL and dflasa: $395 
DavBlaperB: ask about Imkabls Slriln VlEW/LlB, Dealers 
welcome, 

Sirlin Computer Corporation 

225 Lowell Road. Hudson. NH 03051 
(603) 595-0420 

Inquiry 599, 


CD-ROM 


ALDE CORPORATION 

CD ROM players as low as $499 plus 
selected disc. Choose from many titles. 
Aide does consulting, joint venture and/or 
royalty projects for qualified parties- Write, 
call or fax for complete information. New 
Ada release. 

Box 1066, Glen Lake, WIN 55346 
1-800-727-9724 FAX: 1-612-934-2624 


Inquiry 600. 


MAY 1990 * BYTE 32S 
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CD-ROM 


Largest Selection and Best Price 

Microsoft Programmers Library & Drive $949. 
Computer Library $695 * Public Domain S/W $49. 
NEC PC or Mac Drive Kit $749 • Bookshelf-Best Price! 

Drives Irem $450. Hundreds of titles fore $20, 
MC/VISA/AMEX/COO, Money-back Guarantee. 
Call or write for free 120-page catalog. 

Bureau of Electronic Publishing 

141 New Road, Parsippany, NJ 07054 

600-926 4786 

THE SOURCE FOR CD-ROM 


Inquiry 601. 



CD-H O M/WO R M/ERAS ABLES 

WE BEAT ANY PRICE 

CALI FOR LOW, LOW MONTHLY SPECIALS 

CD-ROM Driven HITACHI * NEC - SONY - TOSHIBA - 
PHILLIPS - DENON - CHIN0N 
Worn Drives: MAXTOR * PANASONIC * PTONEER * TOSHIBA 
Erasable Drives: MAXTOR - CANON * SONY 
.ENtMWOi/S STOCK at CD-ROM discs, unmatched anytime! 


11B& Elm Terraco 24-hr auto order line 

Hatovgy. NJ Q7WS _ 7 days a weefr 

Inquiry 603. 


CD-ROM Developers Lab 

M uJttmediajjndduC( ion resource lor Mac & PC developers & 
managers Prtwen design, management* data prop, program¬ 
ming, pramastering, end manufacturing techniques £ specs 
from 18 leading companies, Demos of off-the-shelf tools for 
imaging* audio* animation (Mac). Reel applications using 
Media—Minor source tools CD-ROM XA. PC or Mac $795; 
Transportable $345 Visa, or MasterCard 

Software Mart, Inc. 

4131 Sprcewood Springs Road 1-3^ Austin, TX 7S759 

512-346-7887 


Inquiry 604, 


COMPUTER INSURANCE 


INSURES YOUR COMPUTER 

SAFEVHARE provides full replaeemenl of hardwara, 
media and purchased software. As little as $49 a 
year provides comprehensive coverage. Blanket 
coverage; no list of equipment needed. One call 
does it all. Call 0 am-10 pm ET, (Sat. 9 to 5} 

TOLL FREE 1-800-848-3469 

(Local 014-262-0559) 

SAFE WARE, The Insurance Agency Inc. 


Inquiry 605* 


COMPUTER UPGRADE 


THE COMPLETE XT UPGRADE 

The K-311 Upgrade Kit converts your XT to full 32-bit, 20MHz 
80366 CPU and high speed disk performance. The K-311 Kil 
includes 20MHz 80386 wflMb HAm, 16-bil Adaptec 1:1 con¬ 
troller, 83Mb 28Ms Mitsubishi disk drive, choice of 1.2 or 
1.4Mb diskette drive. Key Tronic ltd Plus keyboard, 200 W 
PS. new drNe cables. Matches Dr exceeds the performance 
(A a new system but at far less cdsL Top quality, easy Installa¬ 
tion. 1 year warranty. $1,795 

5G Corporation 

413T Spicemood Springs Reed Ar4, Austin TX 7B7S9 

B0D 333-4131 512-345-9B43 Fa* 512-345-9575 


Inquiry 606. 
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COMPUTER UPGRADE 


$799 FOR 386-20 

$599 FOR 386SX $399 FOR 286-12 

Upgrade your computer at a Iractlon of the cost. Send your 
computer in, we will do the work. Order ntwr, we will rand 
you a bos for mailing your computer Your old parts will be 
exchanged for labor charge. Wfe will put In new parts & charge 
whotefote priqes for any parte which do not fit the new system. 
Prices ehtwm ara tor mckherboard and imb RAM. New 
system avaiteMe at low prices* 

ABTECH Inc. 

1431 Potrero Are., S. El Monte, CA 91733 

(660) 992-197S In Calif, (010) 575-0007 

Inquiry 607. 

CROSS ASSEMBLERS 


RETARGETABLE ASSEMBLER 

User-configurable to support ANY target instruc¬ 
tion set. Includes definitions lor many common pro¬ 
cessors. ready to use or customize. Fuil-featured: 
linker, macros, conditional assembly* relocatable 
segments, manual with tutorials. 

$195 for MS-DOS, $295 for Mac MFW. 

Any Ware Engineering 

920 Eighth Sheet, Boulder, CO SO302 
(303) 442-055 & * VlSA/MC accepted 

Inquiry 608. 

CROSS ASSEMBLERS 

Universal Linker, Librarian 
Targets for 36 Microprocessors 

Hosts: PC/MS-DOS, micro VAX, VAX 8000 

ENERTEC, INC 

BOX 1312, 811 W* Fifth St, 

Lansdale. PA 19446 

Tel: 215-362-0386 Fax: 215-362-2404 

Inquiry 609, 

CROSS ASSEMBLERS/SIMULATORS 

Grand new full toncliorv sanulslof toi the 8096 conflralltt supporting ALL 
MODES q\ inlcrrupcs plus the HSt. HEQ A/D. and Serial fcaluras, writh lull 
disassembler |us $20D Our suoeifa stfnulnforstor tire KM 9351, and 
sell tor £200. and Hose tar the 60S? and ZBD for $250 each. 

Our line ol crass assemblers for all above target CPUs are also lull PC com- 
palltfie and seH ter SUM each Iflfe offer discojnfs for simufafor plus assembler 
packages 

Lear Com Company 

2446 Kipling St.fSte. 200. Lakewood, CO B0215 

303-232-2226 

Inquiry 610, 

MACINTOSH CROSS ASSEMBLERS 

^lASM'—New version 301 Integrated teW edfor, assembler, 
and terminal package. S or He* output downleads to most 
EPROM programmers. MaCtoS, cond'l pgg'y, local H aurto 
tabeis, symbol tebte cress-reL ST4S.95 each plus STH. 
MCMAE. Tech. bulletin avail. Most S-bil MPUs 

30 day money bach guarantee. 

MICRO DIALECTS, INC., Dept B 

RO, Box 30014, Cincinnati. OH 45230 

(513) 271-9100 

Inquiry 611. 

CROSS ASSEMBLERS 

5™^'* GUARANTEED, 

PC Compatible SUPPORTED 

DEBUG SIMULATORS - DISASSEMBLERS 

EPROM PROGRAMMERS 

MICRO COMPUTER TOOLS CO. 

Phone Toll Free (800) 443-0779 

In CA (415) 825-4200 

912 Hastings Dr, Concord, CA 94510 


Inquiry 612. 


CROSS ASSEMBLERS 


6600-Family Development Software 

Our G Compilers for the 6800, 6801* 6803, a 
68HC11 feature a complete implementation (ex¬ 
cluding bti fields) of C as described by K&R and 
yield 30-70% less code than other compilers Our 
Assemblers, feature macros and conditional 
assembly* Linker & Terminal Emulator included. 

Wintek Corporation 

1801 South St., Lafayette* IN 47904 

(800) 742-6809 or (317) 742-8428 

Inquiry 613. 



DATA ACQUISITIONS 


TLX01A Insorts a telex In your PC 

Tale* interlace with .double or simple curranl (VII. V24/2A) 

Processor ZT80 

Ballery backup HAM memory 

2 auxiliary serial ports 

PC-APXT. P$f2 30 gc gampaJiblea 

Complete wllh ccmmunteBAwn software 

Manufacturing license available 

EXOR R&D 

RO BOX 548, West Chester, OH 45069, USA 
Fan: 513-777-4917 Phono: 51^777-0570 


Inquiry 614. 


DATA CONVERSION 


MEDIA CONVERSION/DATA TRANSLATION 

More than just a straight dump or ASCII transfer! 

Word Processing, DBMS, and Spreadsheet data on Disks 
or Tapes transferred directly into applications running on 
Mainframes, Minis, Micros, Dedicated Word Processors, 
Typesetters, and Electronic Publishing systems 
IBM PS/2 & Macintosh supported 
#1 In Itie translation imiukryl 

CompuData Translators, Inc. 

3325 Wiltshire Blvd.* Suite 1202, Us Angeles* CA 90010 

(213) 387-4477 1-600-625-8261 


Inquiry 615, 


DBMS/COPY 

CONVERTS YUUR DATA INTO INFORMATION 
New your Favorite sLai package can access any ■da!i»bfice 
DbNi^CCJfhr can directly convert any database or spreadsheet fie 
(ORACLE, PARADOX. dBASE. LOTUS etc.) Info any siat package 
file (SAS,. SP$S. SYSW, ate) and vice varea. Tha PLUS version 
dJimw sorts, setoaions, and fflcalcuiBriwiB. $195 go-day pwaraJitee 
VISA/MCltAMEX/POFCOD. Call far foe Iforted version 

CONCEPTUAL SOFTWARE INC* 

TO- Box 58627, Houston. TX 772SS 

(713) 667 4222 FAX: (713) 667-3RAX 

WOO-STATWQW 


Inquiry 616. 


WE’LL DO IT BETTER,. P 
FOR LESS! 

Conversion, Duplication, Any Format 
FREE TEST * SATISFACTION GUARANTEED 

Plus, Ihe Pereona! Touch Ask QuosSipus and 
wall explain il to you in slmpla English*! 

DATACOPY SERVICE 

TO Box 820214, Dellas. TX 75302 

1-SG0-969-DATA 214-272-7751 


Inquiry 617. 
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DATA SECURITY 


n Wfe aS sincerely believed that when we punched delete, 
it gone timer, Yfiwme we wrong!’' 

-U. Col. Oliver Worth, July l W 

DELETE IS NOT COMPLETE! 

Use DATA SHREDDER The ultimate security blanket 

From CORPWahe Software that means Business. 

CorpWare, Ltd. 800/562-3475 

All atom of ad are mi, am Hndbr © 1989 CORPWAFE. LTD 

Inquiry 616, 

DATA/DISK CONVERSION 


DISK CONVERSIONS 

Media transfer to or from: IBM, Xerra, DEC. Wang, 
Lanier, CPT Micom, NBl, CC Exxon. WRDPLEX also 
WP, WS, MS/WRD, DW4. MM, Semna, DEC DX, 
MAS 11, XerottWrKef, ASCII. 

FREE TEST CONVERSION 

CONVERSION SPECIAL!STS 

531 Main St., Sle, 835, El Segundo, CA 90245 

(213) 545-6551 (213) 322-6319 

Inquiry 619, 

FROM MACS TO MAINFRAMES. .. 

Our 12 conversion systems 
support over 1000 formats 

DISK INTERCHANGE 
SERVICE COMPANY 

2 Park Drive * Westtord, MA 01966 
(508) 692-0050 

Inquiry 620, 

BUY YOUR OWN 

CONVERSION SYSTEM! 

With nearly a decade of experience In data conversion, 
you dan work with the industry leader in EMrack Epps, car¬ 
tridge tape end diskette conversion systems. Enjoy the 
convenience at your own convarsian system. Call today 
to discuss your application! 

Flagstaff Engineering 

1120 Kaibec Lane, Flagstaff, AZ 86001 
(602) 779-3341 

MteNvrOato - vija _ jufrnncwi. Fijytrtt J tecDpterl 

Inquiry 621, 

THE #1 CHOICE 

In disk & tape conversion 

tor many leading corporations, government agencies, law 
firms, and companies In every industry— 1 world-wide. 

Free test * Satisfaction guaranteed 

Graphics Unlimited Inc. 

3000 Second St. North, Minneapolis, WIN 5641 J 
(612) 596-7671 or (612) 520-2345 

FAX: (612) 586-0783 

Inquiry 622. 

QUALITY CONVERSIONS 

ANY TAPE OiTdiSK FORM ATI 

Horan Data Services converts ovar 2000 tormats ind. 

OlrecK tape and 8', SVk” cr 2W diskettes, AW densities & 
most operating systems supported. Form ala Include 
EBCDIC. ASCir, dsaabeses, spreadsheets, and 
dedicated or PC wont processors. 

Call *-800-677-8885 

Hours 8:00AM to 5:30PM Eastern Tims 

617 Main Street. Third H«*, Cincinnati OH 4S202 


Inquiry 623. 


DATA/DISK CONVERSION 


“* We RENT conversion systems or 
DO the conversion for youl*** 

Conversion Capabilitres: 9 Track Tape, 8" Disk, 
V* * Cartridge. Word Processors. Optical Disk. 
2.3 Gigabyte Backup. Fax Workstations 

WE WILL SOLVE YOUR DATA CONVERSION PROBLEMS! 

LIONSGATE DATA SERVICES 
CALL: (SIS) 704-5857 OR FAX: {BIB} 716-5647 

Inquiry 624, 


IBM PC #iTO*> HP FILE COPY 

FASTER EASIER TO USE 

Update version uses windows: Call for free demo! IBM 
PC <to> HP Fite Copy allows IBM PCs, PS/2, 
compatibles to interchange files with Hewlett- 
Packard Series 70, BO, 200, 300, 1000, 9000s. 

Oswego Software 

Box 310 700/554-3567 

Oswego, IL 60543 FAX 708/554-3573 


Inquiry 625. 


CONVERSION SERVICES 

Convert any 9-track magnetic tape to or from over 
2000 formats including 3Vz", 5V*". 8" disk formats & 
word processors. Disk-to-disk conversions aisc 
available. Cat! for more info. Introducing OCR Scan¬ 
ning Services. 

Pivar Computing Services, Inc. 

165 Arlington Hgts. Rd,, Dept. #B 
Buffalo Grove, JL 60069 (800) Convert 


DATABASE MGMT SYSTEMS 


dBASE file access from C 

Code Base 4 is a library of C routines which 
gives complete dBASE or Clipper func¬ 
tionality and file compatibility. Use DOS, 
Unix, OS/2 or MS Windows, 

$295 with Source! FREE DEMO 

Sequiter Software Inc. 

Call (403) 439-8171 Fax (403) 433-7460 


Inquiry 626, 


DEMOS/TUTORIALS 


INSTANT REPLAY III 

Build Demos, Tutorials, Prototypes, Presentations, Musa 
Timed Keyboard Macros, and Menu Systems Includes 
Screen Maker Keystroks/Time Edita; Program Memonzec 
and Animator. Reed Great Revi&vs! Simply the BEST. Not 
copy protected. No royalties. 60-day satislactioo money- 
Pack guar IBM and Compaiij 519900 UftChWCt Cfd, 
Demo Diskette $5.00 

NOSTRADAMUS, INC. 

R0. Box 9252 

Salt Lake City, Utah B4109 ( 801 } 272-0671 


Inquiry 627. 


DISASSEMBLERS 


80x86 .EXES.COM to .ASM 

* Accurately iGConslrud, study & modify [64K+] fHtjgiama with 
a minimum pf input or editing of output. 

■ Assembly language output Is MASM s.i-compaltble. 

• BthsusitW! licw-traca disairtguishes code from data. 

■ Best formats for each. Commented BIOS caJI&fOOS func¬ 
tions. SEGMENTfPRClCftdwr vital paeudCKips. 

PC-DiSriDATa (SVa" disk & manual) £165 

PRO/AM SOFTWARE 

220 Cardigan Road, C&nlerville. OH 45499 
(5t3) 43^4480 (9 A.M.-5 P.M. FST M-F) 


Inquiry 628. 


DISASSEMBLERS 


SOFT-X-PLORE 

See “BYTE’s May 'BB issue pg. 7fi" Disassemble 500 
kb H program at tOjOOO/mln. (*) in any file, ROM/RAM 
memory up to BQ3S6 instruction sal ("). SOFT-X- p tore: 
“ is for MS/DOS 2.0+ systems 
* uses 20 algorithms and seven passes ('} 

' only S99£5 plus S6H w/30-day guarantee, 
lb enter Cali (100) 44S-4S5S or into (2D3| 953-0236 

Ofwrl»: RJSWANTEK INC, 

ITS Brookside Rd., Newington, CT 08111 
* best on the market MC/VISA accepted 

Inquiry 629. 


DISK DRIVES 


PS/2 DRIVES FOR PCs ATs 


CompatiKlt/PC..$279 

CompaliKIt/AT.$219 


Built-in floppy controltors—no problem. 
Supports multiple drives find formats. Lets your 
computer use IBM PS/21.4M diskettes phis morel 
Call for further information or to place an order. 
VISAMCSCOOCHECK 

Micro Solutions Computer Products 

1 3a W. Llnoofn Hwy, DeKalfc IL 60115 015/756-3411 

See ouf ad on page 316. _ 

Inquiry 630. 


DISK DUPLICATION 


SOFTWARE PRODUCTION 

* Disk duplication 

• Warehousing 

• All formate 

• Drop shipping 

* EVER LOC K copy 

• Fulfillment 

protection 

* 4S-hour delivery 

* Label/steevrts printing 

• Consultation 3 

• Full packaging 

guidance 

services __ _ f 

Star-Byte, Inc. 

2860 Bergay Rd,, Hatfield. PA 1&440 

215-997-2470 

600-243-1515 


Inquiry 631 


DISKETTES 


$ SAVE $ 

3.5” 1.4MB DISKETTES 

Formal 720K DS/DO to 1.4MB and Save 504fr 
Complete Package $1995 + $200 S&H 
Package + 10 Preformatted 
Diskettes I34S5 + 1300 S&H 

J & T Unlimited 

Box 122473 
Fort Worth, TX 70103 


Inquiry 632, 


EDUCATION 


B.SC. 6 MS In COMPUTER SCIENCE 

The American Institute tor Computer Sciences offers an in 
depth correspondence program to earn your Bachelor of 
Setecoe end Master ot Science degrees in Computer Sctenoe 
at home. BSC. subjects covered are: MS/DOS. BASIC,. 
RASCAL, C, Date Fito Processing. cate Structures & 
Operating systems, MS program Includes subjects In Soft¬ 
ware Engineering and Aniridia! InleFliga-nce. 

AMERICAN INST, fur COMPUTER SCIENCES 

1704-BY 11th Ave. So„ Birmingham, AL 35205 

205-933-0339 


Inquiry 633. 


Urgently Required 

Be a highly paid computer consultant. 

We offer a comprehensive t raining program. 

Upon successful completion ol the program, we wilt offer 
you a license to operate your own business and In¬ 
troduce your business worldwide through our worldwide 
network. 

As we have limited openings, write us today! Send your 
resume and evaluation lee of $50. USD payable (or 

Worldwide Canadian Management Consultant Inc. 

PjO.B 63$. Pickering, Carvacta LlV 3T3 

Inquiry 634. 
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ENTERTAINMENT 


^86 S PYS 

306 SPYS, the energy, excitement and superior graphics 
you’» been imMac for in an animated arcade game. Writ' 
ter specifically for PC’s with a380386$X processor. Hi Res 
EGA graphics, i meg ol memory and a hard disk. You will 
find incredible detail and action tfiraughpui. Try a demo disk 
new tor $6.95 or the full game for $41,96. Include $3 S&H. 

GENKt SOFTWARE CORPORATION 

'Imagination powered by the .336 “ 

(000) 673-9030 Mastercard or Visa (301) 937-0333 
R0. Box 2563 Columbia, MD 2104S 


Inquiry 635. 


CROSSWORD PUZZLE PROGRAM $95 

Wordsmith automatically constructs sym¬ 
metrical crossword puzzles from 4Q P 000 
words in user modifiable lists. IBM/Compatt- 
bfe, 640K memory. Hard drive recommend¬ 
ed. 5-1/4" or 3-1/2" disks. 30day money- 
back guarantee. 

COLLINS SOFTWARE 

J.L Collins, Box 110, 975A Island Dr., Alameda. CA 94501 


Inquiry 636. 


NEMESIS" Go Master 0 

Go, a game of strategic elegance, has been a way ol 
life In the Orient lor over lour thousand yearsL Marry con¬ 
sider Go lo be I he secret of the Japanese business¬ 
man's Success. '‘Whits chess is r game of war, Go is 
a game of market sfiarfl'lPresident of Nikko Hotels] 
“If you ore Interested In Go, buy this program. 1 ' 

Game of the Month J. fteurnpiie BYTE 7tQT 
Toyogo, [nc. The Leader in Computer Go . 
76 Bedford St. 434-Y, Lexington, MA 02173, (617) 861-0400 
143flC-M0VOGO 


Inquiry 637. 


FAX CARD 


Turn your PC into a Fax manager 
BACKGROUND OPERATIONS 

PC work will not be disrupted 
Pan, zoom, rotate. Hip, save, print, auto-dial. 
Fax directory, merge lexl— graphics, etc. 
Distributor cost— $530! (FOB Taiwan) 
Computer Division 

SahO Corp. fax 886 2 595 4776 

1 FI .. #30, Chung Shan N. Rd, Sec. 3. Taipei, Taiwan 


Inquiry 774. 


FLOW CHARTS 


Flow Charting 11+ 

Fgr IBM and compatibles It will amaze you with Us 
speed, power and simplicity. 26 standard shapes with 
over 120 sizes — 10 text fonts — 4 line styles. Place 
text, lines and shapes anywhere on your chart. For only 
$229 you'll never draw another chart by hand. 

Patton & Patton 

485 Cochrane Circle, Morgen Hill, CA 95037 

1-800-525-0082 Ext. 42 (Within U.S.) 

408-778-8557 Ext. 42 (Inti) B13TO 


Inquiry 638. 


WINDOWS FLOWCHARTER $79 

BFFlow is a professional drawing tod for ffcwchaits 
&. org charts (requires Microsoft* Windows). 75 
shapes automatically adjust in size. Move, copy, 
delete groups of objects. 7 levels of zoom. Move 
flowcharts to other applications via the Clipboard, 
Supports Windows printers, plotters, and cartridge 
or soft fonts. Call for free trial disk, 

RFF ELECTRONICS 

1053 Banyan Court, Loveland, CO 60533 

Phone: (303) 663-5767 FAX: (303) 669-4009 


FLOW CHARTS 


STRUCTURED FLOW CHART 

htSCharl creates Nassi-Shneidenman (structured) 
flowcharts from a simple PDL, Key words define 
structures & text strings appear in the chart. Easy 
to create, even easier to revise! Automatic chart siz¬ 
ing, text centering. Translators from many lan¬ 
guages available. For Mac and IBM PC- 

5ILTR0NIX, INC. 

PD. Box 82544, San Diego, CA 92138 

1-800-637-4888 


Inquiry 640. 


FREE COMPUTER MAGAZINE 


FREE SUBSCRIPTIONS 

To More Than 200 Magazines 

Don't spend a fortune on computer, 
communications or business magazines. 
The SeaBird Directory fists over 200 titles 
you can get free and runs on any IBM PC, 

For more Info, and FREE DEMO DISK, 

“ 1,: 1-800-782-0194 

or fax to: 617-863-8684 


Inquiry 641, 


GRAPHICS 


EGAD Screen Print 

Prints contents of VGA, EGA, CGA displays on variety 
of dot-matrix and laser printers. Prints in gray tones 
or color. Crop box lets you print any region of the 
screen. Enlarge graphics 1 to 4 times (reduction too). 
S 0 tup program for picking printer colors, etc. $25.00 
Postpaid. Cal! or write for free catalog, 

LINDLEY SYSTEMS 

4257 Berwick Place, Woodbridge, VA 22192-5119 

_ (70S) sgo-sseo _ 

Inquiry 642, 


IMAGE CAPTURE BOARD 

Capture images (ram any VCR or Cam-Ccrder. 
Resolution: up to 512 x 430 pixels: 256 Colors or 
255 shades of grey. Images may be saved In GIF, 
PCX, TIFF lormats and more. VGA Required. 
Available for PC/XT/AT and PS/2: $749.00 

JLaserS. Increase laser printer resolution lc 4800 
x 300 dpi w/256 grey scale. PS/2: $599.00 

PC/XW: $399.00 

PEGASYSTEMS (614) 685-1007 

P.Q Sox 713 Westerville, OH 43001 


Inquiry 643. 


PEP Picture Editing Package 

Innovative structured drawing software. Fast. respon¬ 
sive, powerful. A Iree-form drawing tool. Nigh perfor¬ 
mance oven on the slowest PC- Many differenl applies- 
lions Including business forms, logos, diagrams, labels 
and graph annotations. For Epson, LaserJet or 
Postscript, fnlroductory price $125 to Feb. 1, then $100 
VISA/MC. 

Trlonum I no. 

PO Box 305 Kendall Sq., Cambridge. MA 02142 

1-aaO-TRlONUM 

Inquiry 644, 


HARD DRIVE REPAIR 


HARD DRIVE REPAIR 

WE WILL REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE GOST OF REPLACING IT 
FAST TURNAROUND!!! CALL FOR DETAILS. 

H & W micro, inc. 

520-C FOREST PARKWAY 
FOREST PARK, GA 30050 

(404) 366-1600 _ 


Inquiry 645. 


HARD DRIVE REPAIR 


DISK DRIVE REPAIR 

DATA RECOVERY 

SALES of new, rarnanufaetored end 
removable disk drives 

FULL TECHNICAL SUPPORT 

ROTATING MEMORY SERVICE 

1506 Dell Avenue, Campbell CA 95008 

(406) 370-3113 

We buy used driv©s good or bad 

Inquiry 646, 

HARDWARE 


$$$ REWARD $$$ 

Reward to iha first vyho' can pnjwicte us with, information 

regarding any use. installation. drawing, article, photograph, ait , 
ol a mufllpfe-teval computer floor. The date of any of ihe above must 
be prior to February 13, 1903. Floor must have working area sur¬ 
face Hour and ril least wmj Intermediate, continuous floor loval over 
tfts building floof (not a cable tray or conduit). The floor need not 
be modular If the date of the use, installation, drawing, article, 
photograph, etc, can bo verified and used far our purposes, a $500 
reward will bo paid lo iho parson first tfisctoamg lha information 

Call C. Madsen or M. Johannesen, 
312-236-8500 (Collect) 

Inquiry 647. 

CHIP CHECKER 

- 74J54 TTL + CMOS * 9000 Nat. + Signstics 

* 14/4000 CMOS * 9000 TTL 

■ 14-24 Pin Chips * 3" + ,5" 1C widths 

Tests/identifies om 6S0 digital chips with ANY type 
at output in seconds. Also lasts papular RAM dhipsL IBM- 
compatible version $259 C12S + C64 version $159. 

DUNE SYSTEMS 

2603 Will* Dr,, St. Joseph, Ml 49005 

(616) 963-2352 

Inquiry 646. 

INDUSTRIAL STRENGTH SINGLE BOARD COMPUTER 

Has optimum futures for monitor +■ control applications: 

16 Chan A/D • 4 RS232W22 Fforts ■ 49 Prog I/O Unas 
■ 0 Optd INs * 0 HiOrive Dills * 4 Timers * tAfafcdhdog 
* 1Q4K Memory * 5.25 x 0.0 Options; Residienl FORTH 
OS with Target Compiler, Editor, Assembler, + Auto 
Load/Slart; 5 MHz B095 ■ 4 Chan DfA • Battery Backed 
Clock/RAM " Natworiting * PC Support. 

E-PAC 1090+ S 249.00 E-RAC 2900+ $449.09 

EMAC INC. 

PC Bo* 2042, Carfcondafe IL 62902 (614) 5294525 

Inquiry 649. 

FREE INTERFACE CATALOG 

Interfaces for IBM compatibles. Digital I/O 
(6255) and Analog input 8 bit resolution 
(0-255), Contra f relays, motors, lights, measure 
temperature, voltage. Sample Interconnect cir¬ 
cuits, BASTC programs, and I/O map are 
included. 

John Bell Engineering, Inc. 

400 Oxford Way. Balmont, GA 94002 
(415) 592-8411 9am to 4pm Pacific Time 

Inquiry 650. 

OUTDATED BIOS? 

An AWUARD ROM BIOS wilt Update your IBM XT, AT. 
Clone, Supports; 

# Enhanced (101/1Q2) Keyboards 

* 1.44Mb 3.5'' Floppies 

6 Expanded Hard Drive Table 

1 600-423-3400 or (412) 762-0364 

KOMPUTERWERK, INC. 

851 Parkview Blvd., Pittsburgh, PA 15215 


Inquiry 651, 


Inquiry 639. 
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HARDWARE 


Macintosh 1 *' Parts & Repairs 

Programs for the corporate, government, 
deafer and educational buyer Gall for kit. 

Save up to 55% on Mac II CPU 
600-274-5343 / 617-891-6851 
Pre-Owned Electronics, Inc. 

30 Clematis Ave * Waltham, MA 02154 
Macintosh is a registered trademark of Appte Computer, tnc. 

Inquiry 652. 


HARDWARE/ADD-ONS 


Call Today 

for DRAMATIC Low Pricing 
on New Slimms" Memory Modules 
1, 2. 4 and 8 Megabyte 72-pin modules available 

TermoTrol Corp. 

ieee Century Par* Past, Suite 1900. LA, CA 90007 

213-284-3242 800-365-0045 

Inquiry 653. 



Inquiry 654. 



Inquiry 655, 


INVENTORY MANAGEMENT 



Inquiry 656 


dFELLER Inventory 

Business inventory programs wriiisn in modifiabie dEJASE 
source code. 

dFELLEfi Inventory *150.00 
Requires dBASE II or III, PC-DOS/CPM 
dFELLEH Plus $200.00 
with History and Purchase Orders 
Requires dBASE 111 or dBASE 111 Plus {For Stockragrns) 

feller Associates 

550 CPI PRA. Route 3, Ishpeming, Ml 49849 

_ <906) 486-6024 _ 

Inquiry 657. 


LANS 


The $25 Network 

Try ihe 1st truly low-cost LAN 

- Connect 2 or 3 PCs, XTg, ATs 

* Uses serial ports and 5-wire cable 

- Runs si I15K baud 

- Runs in background, Totally transparent 

• Shore any device, any Mia, any lima 

- Needs only 14K a! RAM 

Skeptical? We make believers I 

Information Modes 

RO. Drawer F. Denton, TX 7S202 

817-387-3339 _ Orders 800-628-7992 

Inquiry 658. 


LAPTOP COMPUTERS 


Laptop Savings 

Laptops: Toshiba • Zenith * NEC • Sharp 
* Epson * Milsubishi * Compaq 
Also Laptop Accessories: Modems, Fax Modems, 
External Drives, Portable Primers, Memory, Key 
Pads, Hard Drives, Batteries, and Auto Adapters 

Computer Options Unlimited 

12 Maiden Lana, awnd Brook. N J twaos 

Phone: 201-469-7678 (Fax: 201^69-7544) 
Hours: 9am/10pm 7 days Worldwide sales 

Inquiry 65a 


LAPTOP BLOWOUT SALE III 

MITSUBISHI - SHARP - PANASONIC • TOSHIBA 

Laptops are now at lhen lowest prices ever. Wa buy direct 
lnwn ihfl ractcwy, unlike our competition We guarantee the 
lowest net prices In the onhro country and stock every Hem 
specific to laptops. We ship In 24 hours. Wo also stock over 
H mlElkm in laptops aionel Always buy from a factory-direct 
dealer For your proflection we check for stolen credit cards 
& ship only to your billing address. No OOD's 'Please, 

TOTE-A-LAP 

1501 El Gamine Heal, Belmont CA 94002 

_ (415) 591-1663 ext. €03 _ 

Inquiry 660, 


LAPTOP PERIPHERALS 


LAPTOP BACKLIGHTS 

Factory Installed * 90-bey Wfernnty 

Toshiba, Amsirad, Sanyo. DG, 
Kaypro, IBM, HR etc. $295 

The Port ah (a Peripherals People 

Axonlx Corporation 

(801) 466-9797 

Inquiry 661. 


TOSHIBA LAPTOP ENHANCEMENTS 

FAX/MODEMS: 9600/2400 bps, software, acoustic port 
MODEMS. INTERNAL! 2400 bps, acoustic or serial port 
MODEM, DEDICATED: 2400 bps (T1200, T160Q T3200SX) 
SERIAL ID CARDS: R523Z, HS422, SCSI. HPIL, Barcode 
BATTEHV PACKS: t2V external battery + whicle adapter 

Contact us for morn Information; 

PRODUCT R&D Corporation (Calif)* 

805/546-9713, Fax: 805/546-9716 


Inquiry 662, 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs In print, 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your company 1 
Call Brian Higgins for more information 

603-324-3734 

or 

Fax; 603-924-2683 

Inquiry 663. 


MAILING LIST PROGRAMS 


YOURS FREE! 

''How Id Manage "four Mailing List" ArcUst* 5 AccuMalf «r» 
two pcw*Hgl programs lot your ISM Of CompatibflB PC: 

* Duplicate ReeognltJm 

* Postal Discount Presorts 

* Label Design & Printing 

* Carrier Route and Zlp-i-4 insertion 

* Address Correction 

* dBase* Compatible 

Call 800-368-5808 for a FREE GUIDE 

Group 1 Software, Inc. 

6404 \vy Lane. Dept. BIT-4, GreenbeU, MO 20770-1400 

Inquiry 664. 


MEMORY BOARDS 


S.S.T. MEMORY UPGRADES 

IBM PS/2 


2MB module—Model 50,70 

S279 

2-BMB expan bdsr--Model 55, 70 

$643 

COMPAQ 

4MB rnodiilB—DE5KPRQ 386/20E, 25, S 

$565 

4MB axpan. brd^DESKPRQ 3&6J20E, 28, 5 

$622 

8MB single slot modufa-SY&TEMPRO 

H P LASER JET 

$2900 

2MB upgrades 

$279 

1-800-688-8993 5 vn. warranty 


Inquiry 665. 


NEURAL NETWORKS 


Brain Maker: 

“The most fascinating computer soft¬ 
ware I've ever seen,., learn about this 
Stuff," Job/) Dvorak, PC Mag. Predicts stocks, 
bonds, sales, inventories. Comprehensive 
documentation. Menus. Only $1951 

Free Brochure: 818/355-1094 
California Scientific Software 

Inquiry 666. 


OPTICAL DISKS 


ERASABLE OPTICAL DISK DRIVE 

SONY 5.25" SOO MB per disk. SONY 4mm ISOB per 
tape. Mac II, SB, SUN workstation, and other SCSI 
DEC Q-Bus, UN I BUS, and SCSI- 10 to 25 years war¬ 
ranty on Optical media. Highest quality In the industry. 
Will supply complete Kit la build or Finished product. 
International and Domestic order or inquiry within 

BENO SYSTEMS INC 
718-921-1200 

FAX: 718-748-1576 


Inquiry 667. 


PROGRAMMERS TOOLS 


HYPERINTERFACE™ 

Menu Creator 1 ' — A program generator for menu- 
driven user interface. Excel lenl for complex menu 
systems. $99.95, Advanced Library — Extended 
capability for dale entry and advanced text-display con¬ 
trol from your programs $9995, FORTRAN, Pascal, C, 
BASIC supported HYPERMATH' - An application of 
Menu Creator* and the Advanced Library FREE 
Avanpro Corp. 

P-0 box sea, Pactr* pulsates, Ca 90272 
_ (213) 454-3866 _ 

Inquiry 668, 


INCREDIBLE STATE COMPILERS 

Our CASE finite state compilers quickly develop 
table driven programs in a step-by-step process. 
A few keystrokes can replace hundreds of instruc¬ 
tions in: Ada, BASIC, C. FORTRAN . Pascal. IBM 
350K RAM. 

Price $200/300 per. lang. 

Free Demo 

AYEC0 5025 Nassau Circle, Orlando 

INCORPORATED FL 328QB (407) 295-0930 

Inquiry 669. 
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PROGRAMMERS TOOLS 


TUB™ 4.12 Version Control 

"TUB™ is a great system" — PC Tech Journal 3/E8. 
Full-featured configuration mgmt for software profes¬ 
sionals. All versions of your code instantly available. Vfery 
compact, only changes are stored- Check-infcul locks, 
revision merge, branching, more. Mainlrame deltas lor 
Pansophlc, ADR. IBM, Unisys, Only $99.95 + SfiH, 
or 5-stalion LAN $299.95 + S&H. MS-DOS VJSA/MC 

BURTON SYSTEMS SOFTWARE 

RO Bom 4156. Cary, NO 27519 (919J 955-0475 


Inquiry 670. 


Bsupport for Btrieve 

The "Norton Utilities" for Btrieve usersL 
Bedil: DISPLAY, UPDATE, COPY, and DELETE. 

EXPORF 3DF to CEASE A LOTUS. RECOVER damagod Nias. 
Edil/lnsert using Date Dictionary, 

Shag-. TSR Btrieve debugger. Displays into in pop-up window. 
Brun: BIJTit replacement with Run-Time and C source 
Badii/Bhugt $120 arun; $ioa visa/mocqd/po 

800/359-2721 FAX: 517/887-2366 

Information Architects, Inc. 

Ra Bws 4194, East Lansing, Ml +0B2S-41&4 

Inquiry 672. 


MULTI-TASKING TOOLKIT FOB DOS 

MLif^sh Is a Stiraiv tt idulina far Pascal or ”C" programnie^- i iitewi 
you to nm many protedim coocurrarrljy within i pregrim tirere is NO 
RESIDENT driver Co load", ihe imAl-tasftiQ emirunnienl is linked In your 
gppllcatkm. 

* Keyboard. Serai BO aid printer ampul. * Many mechanisms for inter 
lask cgmimriolJori * DCS fwiHwrtjwcy handled Hm% * Easy to use 
and weH doamenlEd • Dislritmtect in source cato form. 

OrftSSSVIsaNCKcepM 

ITI Loglclel 

1705 St-Joaaph E. Suite 4. Montreal. Gan H2J INI 

_ (514) 661-5368 _ 

Inquiry 673, 


For QuIckBasEc programmers 

SMART™*^ Cuts ydur development Lime by 
more than 60% by giving you an integrated user 
interface that easily configures to your applications 
Dialogue boxes. pop-up & pull-down menus, as well 
as 'Till the form" type enlries. For QS 4.0 or later. 
Library, tools 4 manual are $69 + S&H 

KALTEK 

RO Bm 2166. Martinez CA 94563 |415) aro-iaia 

Inquiry 674. 


TURBO PLUS $149.95 

Programming tools tor 030 with Turbo Pascal 6,0 A 5.5 
Screen Pointer, Code Generator, I/O Fields, Dynamic 
Menus, Programming Unit Libraries, OOP Support, and 
Sample Programs included. All routines mrrh in both text 
and graphics modest 60-day money-bach guarantee! 
Demo Dish avail, For IBM and compatibles. 

NOSTRADAMUS, INC. 

PO. Bex 9252, Still U*V City, in 8410M252 

_ (B01) 272-0671 _ 

Inquiry 675, 


FREE BUYER'S GUIDE 

Programmer s Connection Is an Independent dealer 
representing more lhan 440 manufacturers wilh over 
1200 software products for IBM and Macintosh personal 
computers. We have serviced Ihe professional program¬ 
mer since 1904 by offering sound advice and low prices. 
Call or write today to receive your FBEE comprehen¬ 
sive Buyer's Guide. 

Programmer's Connection US 800^336-1166 

7249 Wh ippte An. NW Canada BOO-225-11SB 

North Canton. OH 44720 Intern align hI 31&494-3JI&1 

Inquiry 676, 

330 BYTE * MAY 1990 


PROGRAMMERS TOOLS 



SPEED FORTRAN DEVELOPMENT 
AND CUT MAINTENANCE COSTS 

RffWWHN—Rnds common programming Errors such as mismaljchcd 
parameter lists and common blocks, and uninitialized variables. Prints 
itetaitod cross-nsferances and caH-lrae diagrams. $325 

FORTRAN DEVELOPMENT nUU-indudes Pretty (Indents, raiunHwri;, 
changes GOTDs to IFTHENELSES, its,) and fi more tools. (129. 

For IBM PCI Also tor UNlX-ask tor details 

Qtilbus Enterprises, Inc, 

10fl N. Draper Avenue. Champaign, IL SfSZI 

(217) 356-6976 

Inquiry 677. 

Pascal PrattyPrint 

Standardlzo your Pascal source coda with ihra powerful, lull 
toaturod ratal mailing and pagination system. This fully 
customizable program tar all F*C Pascals (+OOP): 

* Adjusts indent, tout and case to show program structure 

* Adjusts case by maintaining a standard ktentllier database 

* Provides rrwnu and command line interfaces; on-line hel£ 

* Saves finw and Improves readability 

BflK +■ 4$ 9AH V®B/MC/ClviciirMO (717)363-1106 

Qwtkware 

RO. Bck 222, PedtvHia, PA SB4&2 

Inquiry 678, 

C and C+ + DOCUMENTATION TOOLS 

4 C-CALL f$59) Graphic-trees ot caUerfcaHed hierarchy. 

* C-CMT ($59) Create, insert , update comment^blncks tor 
each function. listing functions end identifiers used. 

* C-UST ($39) List, actionHdiagrorn, retgrmffl programs 

* C-REF ($49) LocalfglobaUparamster eross-roterenco. 

* SPECIAL ($149) AH 4, plus integrated C-DOC program 

SOFTWARE BLACKSMITHS INC. 

6004 El. Ives Mfey. Mississauga, QNT Canada L6N-4M1 

(416) 658-4466 

Inquiry 679. 

Auto Function Tester 

A SlTLdiiisd TESflNG TOOL for C * Sbtenienl ft Bnsidi 1W Case Cowraffc 
* Timrng • SeU^kjcursertling ■ ftegresipn Mv MUCH MORE requires 
MSC k5+. 1C v2+ %M Source Code Catalog A DAfA&ASE tom line 
linns * Language Incfqienrfsnt - 30k TSR * Find Functions tty CfflEfiDW, 
XREF, Df SC • PASTE fondlwi call * foifigrllf apart * Utt folcgcty QIC 
TIOhlAFPf andtar FREE FORM entry - AiJfO AOD hntfions frcrti C ar to 
SOURCE * ASTD ADD luftCtnjiH km MSC -cprnpalibft LIES requires DOS 

2.*. a!-*« NETWORK VERa-tfla, $i» & sill + CA reft tm 
Tails Computer Service Inc. 
P.O. Box 1539. Nevada City, CA 95959 
(016) 265-5777 

inquiry 680. 

FAST TITLE SCREENS 

Fully automatic, professional title screen generator 
creates magic with line-drawing characters, fasl. 
Quick Titles 2.0 saves for DBase, QuiqkBasic, C r 
WordPerfect, Batch files, BBS, etc. Multiple font, 
border, stees and styles. Mo fussing $59 US funds 

The Logic Factory 

Bon 9627 

Edmonton, AB, CANADA T6E 5X3 

Inquiry 681. 

PROTOTYPING 


Frustrated with Demo ii? 

You’ll Love 

PROTOSCREENS 

Powarlul Rapid Prototyping Software 

Easy to Learn and Use - No Programming 

Simulate mainfram*, mini, and PC systems 

Training available on rapid prototyping 

BAILEY & BAILEY Software Corporation 

&6S Easl 2350 North Ogden UT 34414 

(661) 782-2545 CradH Cards Overaighl Del 


Inquiry 682. 


PROTOTYPING 


PROTOTYPES FROM CAD 

Without the Wait 

BoardMatar™ Systems produces slngte/dtoutile sided, “ready 
to-Stuff r circuit boarcte up to 22" % 23' r in-housa. No diemicafe 
orphotogn^hic tichniques, Llneftshannel width down to 4/0 mils. 
Accepts slandajd Gertier, HP0L, Ouesl, Emma formats. Pays 
for itself after 12 to 20 boards. 

Instant Board Circuits Corp. 

20A Pamaron Way, Novato, CA 94949 

Teh (415) 353-1717 Fax: (415) 303-2626 

Inquiry 683. 

PUBLIC DOMAIN 


SHAREWARE 

FOR IBM" AND COMPATIBLES 

FREE 112 PAGE CATALOG 

OVER 3000 PROGRAMS 

CALL 1^800-245-BYTE (2983) 

BEST BITS & BYTES 

PO. Box 8225-B, Van Nuys. CA 91409 

FOREIGN COUNTRIES SEND *4.00 FOR SHIPPING 

Inquiry 684, 

FREE CATALOG 

IBM SH AR E WAR E/P U OLJC DOMAIN 
LOW AS $1 ,25/DISK 

1-800-321-4270 

CRANSTON SOFTWARE 

PO Box 2m, Minneapolis. MN 554024KT9 

Inquiry 685. 

FREE SOFTWARE FOR IBM® PC* 

TRY US! Get 15 disks lull of our best selling 
software — FREE 1 Great graphics, programmers 
utilities, desktop publishing, finance, games, 
education, plus our 1600 disk catalog. Pay only 
$5.00 for shipping/handling — VlSAfMC/AMEX 

INTERNATIONAL SOFTWARE LIBRARY 

BT1-1D4 Eneintat Sivd. ■ Encinitas CA B2Q24 

CALL TODAY (619) 942-9998 

Inquiry 686. 

FREE CATALOG 

$1 IBM SOFTWARE 

For your free 32-page Master Edition 
catalog featuring the best of IBM Shareware 
from just $1 each, call or write today! 

1-800-338-2118 

SOFSOURCE 

Box 828. East Lansing, Ml 48826 

Inquiry 687. 

FREE SOFTWARE CATALOG 

Low as $1.20/disk 

Over 1000 quality IBM software 

On & 25* and 35“ format 

From outside USA., except Canada, 
please send US $2.00 refundable with order. 

For fast service, write to 

SOFTSHOPPE 

P.O BOX 367B, Ann Arisen, Ml 4S1Q&-367B 

313 761-7635 


Inquiry 688. 
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PUBLIC DOMAIN 


16 and 32 BIT MICROS 

EDUCATIONAL TRAINING SYSTEMS in a notebook 
wilh power supply-tor (ho Motorola $6000/68020/68881, 
TMS32010 DSP, Intel SOB6/EOB7. A/D-D/A Convertors, 
cross assemblers, serial Interfaces with soflvra.ro, com¬ 
plete systems, documentation, schematic, operating 
system, cables. Starting Prices— $230jOQ, 

Phone URDA, Inc. 

1-800-336-0517 or (412) 683-8732 

Inquiry 689. 


REVIEWS 


Find '‘Hands-on" Reviews in Seconds! 

PC Reviews is an easy to usa on-llno database tor NOVICES 
and PROS who need to locale and read "hands-on" rawaws. 
BYTE. Data Based Advisor. PC Today, PC Magarirre, Com¬ 
puter Language, Inlb World and 35 more Included. Natural 
language front-encf helps define search terms. A perfect use 
for a modem "Wonderful 1 ' say users. 

Compatible Technologies Group, Inc. 

SB Fullon St. #2400, New York, NY 10039 

(212) 463-8989 (201) 653-768* 8 -N -1 tor FREE DEMO 

Inquiry 690, 



Inquiry 691. 


THE ULTIMATE COPY PROTECTION 

* CompletetY Menu Driven 


* Defeats ell Hanteais/Scftware Copiers Quit* 

* No Source Code Changes 

Simply 

■ Multiple Layaxmg 

The Best 

- No Damaged Media 

Ways To 

* Full Hard Disk Support 

Pro reef 

■ Unlimited Metering 

hxir Valuable 

< FREE Demo Disk 

Software Investment 

STQPVtEW™ 

STOPCOPY PLUS' 

BBI COMPUTER SYSTEMS 5 ' (S01V 8714034 

VllDi Heritage La, £ih*i Spring MD SDKS 

FAX: {301) 440-7545 


Inquiry 692. 


OOP’s Copylock II 

• Protects on standard diskettes 

• Cannot he copied by ary device Incl. Option Bosrti 

• Fully hard disk installable 

- Normal back-up of protected programs 

• LAN-supped 

• Creates safe demo version or your soli ware 
Standard Version $975, Automatic \fereion $i3W 

DAN COTEC Computer 

is US: 2B& Srani fa.. Shi Jrai CA 95’-32 «S 72S-S1B2 or 1 WW-341-2545 
Ml: 288D Esansvard, Osnmart: Hhtine 1-J&44MEI22 F*i: - lumn 


Inquiry 693. 


RID YOUR SYSTEM OF VIRUSES FOR EVER 

VIRUSAFE™ 

Hh most efleclive anfll-wue system avaSablo. 

■ RsccgnizHS over 70 viruses— raguferty updated W ProtHctlnn, 
against arldlng and future viruses. V Seels, identifies end removes 
known viruses lOSident in memory and programs. ■ Checks in¬ 
tegrity oF specified programs tar virus related changes, ■ Boat 
op*rated memory resHtenr program constantly on guard against new 
Virus attacks. 

Price $3£L VlaafMC. 30-day nwwyback guarantee. 

EllaShlm Microcomputers Inc. 

53D W. Htfwy 43$ suite *1180-30 fclarinnln Sprigs. FL 3J7H 
TEL (WA 6&-«SB7 RCfc («7t 869-1*09 
_ Sea ns fit PC Hr* tart EjffW. 300817 3565 _ 


SECURITY 


BIT-LOCK® SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness of 
powerful mufliisyerod security. Rapid decryption 
algorithms. RelfeWe/smaN pod-transparent security 
device, PARALLEL or SERIAL port. Complemented by 
economical KEY-LOK* and mullifeatured COMPU- 
LOCK” induing countdown, limeout, data encryption, 
and muliiproduct pmleclian. (Dos/Unix/Mac) 

MICROCOMPUTER APPLICATIONS 

3167 E. Oteno Circle, Littleton. CO 80122 

_ <303) 770-1917 _ 

Inquiry 695, 


1st Defense 

ANTI-VIRAL 

software 

Fnotocf your investment fly wmowng that vitus hekwe ff stnJtos. 

$59.95 

1st Defense AntrViraJ Systems 

ModaLogic Incorporated 

10474 Broadview fid., Broadview Hte, OH 44127 
( 216 ) 830-5238 

MS-DOS 2.11* • Ohio Residents Add $4.20 
Speedy either 3'fy n Of 5tt' disk 

Inquiry 696. 


PC Security “Password” 

With Ail The Computer Security Talk, PASSWORD 
is fee Perfect Security Lock, 

PfiSSWd 4 a HflWt program providing sacunty farvHir PC. Pas estops 
is to undar&rid and StrKJu »itf. ntpjlrts nd rofannaning. The 
bool limit option secures your hard disk Pasawxd patttoB tar up to 1D() 
levs wih the supervisor conlrdfing access u protected dnecuxvts. 
Pits"*onj is menu-drivwi with pop-up windoisB and help screens. The pro¬ 
gram presides an audit Snail of use's, and a screen blinking teaduro 
PASSWDHD 399LtW J5 V|«. M.‘C, Ame* 

Nasdec International Inc. 

2704-85 Garry Stioot, Winnipeg MB Canaria R3C 4JS 

PH; (204) 956-2798 FAX (204) 943-3702 

Inquiry 697- 


COPY PROTECTION 

T he worfd'g leading software manufacturers depend 
on Soffguard copy protection systems. Your FREE 
DISftt 1 1 1 introduces you to Supertock' —invIsiDto copy pfo- 
toetlon for IBMPC (and compaliM«to) and Macintosh. 

* Hard dfek Support * No source code changes 
* Customized versions * LAN support 
* New upgrades available 
(408) 773-9eS0 

SOFTGUARD SYSTEMS, INC. 

710 Lakeway, Suila 200, Sunnyvale. CA 94dflB 
_ FAX (408} 773-140 & _ 

Inquiry 698. 


HANDS OFF THE PROGRAM® 

OPERATING SYSTEM SECURITY 

Secures subdirectories, flea, printers and floppies 

Keyboard lock — automatic or manual 

Lo$ RC boot, program e*ec, file opens, logm/logouta 

Presents DOS FORMAT and most viruses 

Drive A Bod Protection t Herd Disk Lock 

IBM PC of 100% compL — DOS V3J&+ — $09135 + t37$S/H 

SYSTEMS CONSULTING INC. 

PO BOX 111209t Pittsburgh, RA 15233 

_ (412) 781-5390 _ 

Inquiry 699. 


YOUR SALES MESSAGE 

about the special computer product or service 
that you provide belongs in print, 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable Inquiries for your company! 
Cali Brian Higgins for more information 

603 - 924-3754 

or 

Fax; 603-924-2683 



inquiry 700- 


SOFTWARE/ACCOUNTING 


PC TIME CLOCK 

AuloTime is an Employee Management System Lhal 
aJkwts you to turn any PC into an Electronic Time 
Clock. AutoTime provides Time & Attendance, Job 
Costing, Payroll Interface, and Labor Distribution 
reporting . Network compatible. Prices start at $495. 
Other Business Products: Network FAX, Absence 
Call-In, db-EDI 


Chase Technologies 

1617 Kingman Ave , San Jose, CA 95126 

_(408) 998-2917 


Inquiry 702. 


dBASE BUSINESS TOOLS 

* GENERAL LEDGER 

- PUflCH ORDrtHVmOFY 

- ORDER ENTRY 

■ ACCOUNTS RECW0LE 

* J06 COSTING 

-JOB ESTIMATING 

* BILL OF MATLS 

* SALES ANALYSIS 

* PAYROLL 

* accounts pma le 

$99 oa. 

+ S&H 

dATAMAH SYSTEMS Cred CardGheck-COO 

4876-B Sanla Monica Ave. 

San Diego, CA 92107 

(619) 223-3344 


Inquiry 703. 


AUTO-POST 

It's here! A totally integrated business management 
system for $495 invoices, statements, payroll, in¬ 
ventory general ledger, proposal, job cost and 
payables, it runs compiled with dBASE III compati¬ 
ble tiles. A 100-pg. users manual is included. Demo 
S9J9S with manual $2935, 

New Serv 

1615 Gel hot Dr, Sulie 94, Fairfield. OH 45014 
Phone: (513) 829-1585 

inquiry 704. 


SOFTWARE/BASIC 


QuickBASIC 4.5 TOOLS! 

Our FREE CATALOG features: 

NEW. UPDATED FIMALLY1 Library wilh over 400 
routines tar QB 4,5; XGRAR the complete graphics 
package for GB 4.5; Other lop-line products from 
all major vendorc. 

Call 1-800-423-3400 or (412) 782-0384 

KOMPUTERWERK, INC. 

351 Parkview Blvd., Pittsburgh, PA 15215 

Inquiry 705. 


SOFTWARE/BUSINESS 


DATA ENTRY SOFTWARE 

FuH-teaturod, heeds-down data entry with two-pass wilkca- 
tion, edii language. operator state, much moreF Designed tor 
the PS5», PC, XT AT or compatibles. Slandafore 1395 LAN 
version available. 

FREE 3 D-day trial 

Computer Keyes Teh 206/776-6443 
21929 Makah Rd. Fax: 206/776-7210 
Woodway, WA 98020 USA; 800/356-0203 


Inquiry 694. 


Inquiry 701, 


MAY 1990 -BYTE 331 
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SOFTWARE/BUSINESS 

1 

SOFTWARE/ENGINEERING 

1 

SOFTWARE/ENGINEERING 




TPRO 88 —TRANSPORTATION ROUTING 

A powerful Iflleraellve system for finding optima) routes on 
transportation iwiwurks with up fo 512 nodes and 32763 finks, 
TPROW finds the sJigrfesl andtar qufefeast path between gey 
(wo points, solves traveling salesman problems with up to 

50 stops, finds mMnuirn spanning truss, computes times and 
distances between all points on a -netwrk Many features in¬ 
cluding U.S. interstate highway network, graphics display and 
editing. Stop sequencing, report generator, jug with manual 
and S0EJ7 support. 

Eastern Software Products, Inc. 

PO Box 15320, Alexandria, 22309 

(7U3) 3G0-750D 


MASS & VOLUME CALCULATOR 

WITH MATERIALS DATABASE 

Calculate Ihe volume of dozens of shapes easily wilh 
Mh3s 2. Weights are calculated for over 700 materials. 
Differential and proportional comparisons made 
automatically. Flexible input system accepts Decimal, 
Fractional, and Exponential notation. For IBM PCs and 
Compatibles with 3B4K. $69 

DEMPSEY’S FORGE, Software Division 

R1 2 BOX 407. Gladys. VA 24554 

Let us FAX you a filer, CALL 904-233-4602 


Circuit Analysis — SPICE 

Mon-linear DO & Transient; Linear AC. 
*U*rSbn 3B1 with BSIM, GaAa, JFET, 

MOSFET, SJT, diode, etc, models, screen 
graphics, improved speed and convergence. 

* PC Version 2G6 available at $95. 

Call, write, or check inquiry § for more info 

Northern Valley Software 

28327 Hothrack Dr„ Rancho Petes Verdes, CA S0274 

(213) 541-3677 

Inquiry 706. 

Inquiry 712. 

Inquiry 718. 

ASAP! 

Automated scheduler, Integrates worker availability with 
schedule requirements. Enter hours of operation, workers* 
stats,, ASAFI does ihe rest, Options include status and skill 
level checking, unlimited no. of dspts., 65 workers per dept., 
flexible displays, menu-driven Interface. Ideal lor restaurants 
retailers, etc. Win virtually pay tar liseif. Only $200,001 (+ $aoo 
5&H). Manual included 

IN flux Technologies 

PO Box 3316, Gartiondole. IL 62902-3316 

G1B-6B745&8 


The new approach to logistics 
TAYLOR, THE DYNAMIC ANALYST 

Taylor is Die lully menu-driven factory simulalfon package that 
combines esse of use wilh gresi flexibility Taylor offers infer- 
actiw graphical modeling, numerous nwdelkng options, animation, 
in-deplh result analysis and Ihe Taylor Language Interlace (TU)- 
toHsian 4,0 of (he easiest-to-use professional simulation package 
cn Ihe market is available new. 

F&H, Logistic* and Automation BV 

Spa arisen 424, 5034 CG Tilburg, 

The Netherlands 

Phone: +31 13 366344 Fax: +31 13 427516 


FREE ENGINEERING MAGAZINE 

Personal Engineering Is a monthly magazine senl 
free of charge (USA only) to sclenlistsfengineers 
who use PCs for technical applications Topics 
each month Include Instrumentation ■ Data 



Acq/Control - Design Automation. To receive a 
free sample issue and qualification form either cir¬ 
cle below or sand mquesi on letterhead to: 

Personal Engineering Communications 

Bak 300, Brookline-, MA G214B 

Inquiry 707 

Inquiry 713. 

Inquiry 719. 

DATA ENTRY 

KayErUy III* e complete Date Eniry System ihet prouittea 
ell iheeapabllUins for designing dale onlry applications, con- 
irelilng date Ifow, S monitenng/reperting operator activity 3 
performance. Supports LAN and sland-alone environments. 
Evalualton copy (all programs & documanfelion) available. 
Call today for information! 

Sou thorn Computer Systems, Inc. 

2732 Seventh Avenue South 

Birmingham, AL 35233 

(flOOJ 533 6379/(205) 251-2965 


Analog Circuit Simulation 

* Schematic Entry fetusd! has a complete PC- 

* SPICE Simulator 

« Model Libraries rhrog^i SPICE ufeiiisiign usrog 

* Monte Carlo Analysis ^tended memory to com- 

_ prehensriB (ntaraeliwi pgat pn> 

* Parameter Sweeps cessing. Statxvg at $96 tor 

■ PloHmgfGraphics Output SSpioe, the complete syaam 

* ^ sella, for Just $79(1 

Intusoft 

The feeder in tow coaf, tuft PO 00a war. San Pam. £> 90734 
toafured CAE software (213) EMTIO FAX (?13)M1-3S56 


Worst case at its Best! 

Analog Circuit Simulation 

ECA-2 Electronic Circuit Analysis offers the best 
Monte Carlo and Worst-Case analyses with: 

* AC, DC, TaMtent » Ifflaredlvetoateti modes 

Fourier, TemperaSure * Full nonlinear simulator 

- Sms. Pulse, PWL. SFF1I, * Over 500 nratea 
and Exponential generators « Multiple plots 

Tatum Labs, Inc. 

3917 Research Park Dr., B-1, Ann Arbor, Ml 48108 
(313} 663-3B10 

Inquiry 708. 

Inquiry 714. 

Inquiry 720. 

SOFTWARE/EDUCATION 

1 

SOFTWARE/FORTRAN 




EASE GRADING BLUES! 


Personal Software for 


FORTRAN for Macintosh 

Now in its 6th year. GflADEBOOK U can: rank students, easy 
edit, calculate student and class averages, addtorep, excuse 
absences assign letter grades, calculate course grades (plus 

10 more function?) Vbu esn print 6 report types with 66 op¬ 
tions, You gel: software, support, and manual tor only $4950 
ppef. MC/VISA, Specify IBM PC or Apple II Order now! 

WREN SOFTWARE, INC. 

PO BOX 1136. DepL B. Castle Rock, CO 60104 

303^60-0049 


"What If" Engineering 

Cedar fuses mSflMmBtteB and intefligant geometric modal- 
mg and works with geometries Ihe same way a spreadsheet 
works with numbers. New you can have the fW«ar of U sm^rt 
drawing system integrated wilh e ecfeniific caJcufeicT end tor- 
mute solver wiihin one esrayto-uae aoflwfire package. Re¬ 
quires Microti Windows $595 

MCAE Technologies Inc. 

Tel: 400-748-0334 Fbk; 4Q8-74B-1t15 


Language Systems FORTRAN 2 jQ Is b full-featured, op¬ 
timizing compiler integrated In MPW. Full ANSI FOR¬ 
TRAN 77 plus WX-compartible extensions Including 
COMPLEX' m and NAMELIST Arrays greater lhan 32K. 
60000/20/30 and 68001/2 object coda. Fast axGcuifon. 
high accuracy. Any Macintosh with 1-2 megabytes, HD 
required. 

Language Systems Corp. 

441 Carlisle Drive, Herndon, W 220fo 
(703) 476-0131 

Inquiry 709. 

Inquiry 716. 

Inquiry 721. 

SOFTWARE/ENGINEERING 

1 





STEPPER MOTOR CONTROL 
FROM A PRINTER PORT! 

Indexer LPT h software $19995 

* DOS Device Driver provides universal language interface, 

■ Easy to use “plate English' 1 ASCII commands. 

* Contrate up to six motors, 

* Ordinary printer pah replaces expansive indexer electronics. 

* Complete easy to read Instruction manual, 

Ability Systems Corporation 

1422 Arnold Awe,, Roslyn, RA 19001 (21S) 657-4336 


MIDNIGHT ENGINEERING" 

A new publication for entrepreneurial hardware and software 
engineers that will encourage and challenge yw to personally 
develop and marks! your own produces. 

« PRACTICAL ARTICLES 

* insightful interviews 

* DETAILED PRODUCT REVIEWS 

call or write lor a FREE copy of the premiere issue of Mid¬ 
night Engineering. 

Midnight Engineering 

ill E. Drake Rd . Suite 7041, Fort Collins, CO 80525 

303-491-9092 


FORTRAN?? PROGRAMMER’S ASSISTANTS 
FREE VOLT FOR MORE CREATIVE WORK 

assistant i - FOffFflAN TOOLS assists you to manage and 
engtyze your PoRTRAH source code 
assistant H - FORTRAN?? TO C TRANSLATOR and C TOOLS 
make your FORTRAN to C raoverekw process 
easy and signlflcsnEly redura yuur ctinvgiBirjn 
cost 

Please call, write, or chock Inquiry If for more IntofmaSten. 

MICROTOOLS 

PO BOX 2745. Santa Clara, CA 9S055-27I5, USA 
(4DB) 243-7888 

Inquiry 710* 

Inquiry 716. 

Inquiry 722. 



SOFTWARE/GEOLOGICAL 




Affordable Engineering Software 

FREE APPLICATION GUIDE & CATALOG 
Circuit Analysis * Root Locus « Thermal Analysis • Rol¬ 
ler Drivers * Engineering Graphics * Signal Processing 
• Active/Passive Filler Design * Transfer Function/FFT 
Analyse • Logic. Emulation • Mkaostrip Design * PCfMSr 
DOS • Macintosh • VISA/MC 

BV Engineering Professional Software 

2023 Chicago Ave., Suite 0-13, Riverside, CA 92507 

(714) 781-0252 


SIMULATION WITH GPSS/PC" 

GPSSfFC™ ts an MS-DOS compatible version of the 
popular mainframe simulation language GPSS. 
Graphics, animation and an extremely interactive en¬ 
vironment allow a totally new view of your models. 11 
you are contemplating Ihe creation or modification ot 
a complex system you need GPSS/PC to help you 
predict its behavior Call now. 

MINUTEMAN Software 

P.Q, Bo* 171/Y. Stow, Massachusetts, U.S.A. 

(508) 89(7-5662 art. 540 (800) 223-1430 ext. 540 


GEOLOGY & GROUNDWATER PROGRAMS 

Borehole Logs, E4_ogs r Crass Sections, Stratigraphy. 
Well Drawings Fence, Contours, Isopachs, 3-D 
Diagrams. Pumping Tgsis. Groundwater Chemistry. 
Piper, Stiff, Durov etc. Used by EFW and Stale Agen¬ 
cies for FtCFtA & CERCLA. Our software is used by con¬ 
sultants, universities, and oil & coal companies in 26 
countries. Free brochure and demo disks. 

Earthware of California 

3D1Q0 town center dr. #156. Laguna NigufiL CA 62-677 

Phone (714) 495-5727 FAX (714) 495-4320 

Inquiry 711 

Inquiry 717 

Inquiry 723- 


M2 BYTE* MAY 1990 
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SOFTWARE/GEOLOGICAL 


GEOLOGICAL CATALOG 

GeoFogtcai software for log plotting, guddingfeon- 
touring. hydrology, digitizing, 3-D solid modelling, 
synthetic seismogram, fracture analysis, Image pro¬ 
cessing, scout ticket manager, over 50 programs 
in catalog. Macintosh too! Please call, or write, for 
Free Catalog 1 

RockWare, Inc. 

«S1 Kipling SI. Suite 595. Wheel Ridge. CO 80033 USA 

(303) 423-5645 Fax (303) 423-0171 

Inquiry 724. 

SOFTWARE/GRAPHICS 


PC TECHNICAL GRAPHICS 

TEKMAR is a graphics library tor the VGA, EGA or Tec- 
mar Graphics Master. Similar to PUJPIQ, teclgdes WIN¬ 
DOW, VIEWPORT, AXIS, Support tor HP. HI plotters. 
Curve fitting, complete ptatiing program. U>g, semi-log. 
multi-axis, 3-D. contours, Jerry Pournelte (Aug 06 Byte): 

'As good as any 1 have ever seen ” Demo disks, 
literature available. 

Advanced Systems Consultants 

21115 Devonshire St #329, Chatswodh, CA 91311 

(016) 407-1059 

Inquiry 725. 

CAD/CAM Developers! 

Ybu sew? hundreds & hours gi programming' and debugging 
time (end Ihe ihpusandg d dollars Ihls lime costal) when you 
use the CAPfGAM meih and DXF routines in The 

QuickGeometry Library 

AM the routines you need (* any iype of GfiDICAMlCAE pn> 
gram' 250 ready-to-use routines that construct, intersect and: 
offset lines, arcs, circles, ellipses and even gpEinesl 

1199 Includes G source coda and telaphorre support. 

Call (617) 626-5217 today tor informatlan or to enter! 

Building Block Softwir* PG Bon 1375, Somenrita, MA 021-M 

Inquiry 726. 

PC SOFTWAHE FOR WORK OR PLAY 

S3A0 < DISK 

Written by gome of the best programmers in The world and 
delivered to you. From DOS enhancement utifHies to aduU 
only, desk top publishing, business/investment. database, 
word processing, games, etc., etc., etc. Our FREE CAfALDG 
contains hundreds d the fcesl software programs on the market, 
Vour complete satirfaclicm u guaranteed when entering front 

COMPUTERIZED REALITY SERVICE 

P.Q Box 70397, Sunnyvale, CA 940B6 

(415) 965-9TO0 

Inquiry 727. 

The Ultimate CAD/CAM Engine 

TurboGeomatry Library 3 jOl The most complete foal boa of 

2D & 30 routines available today] Over 300 routines. Sur¬ 
facing, Solids, Hidden lira, tolumea. Areas, Transforms, 
Perspectives, Decamp. Clipping. Tangents £ more- 30 day 
guar., $199.95 rtum S&H ted. Foreign S22SJOO, MS/PC 
DOS 2J0+, Turbo pascal. Turbo C, M£C. MIX C, Zbrtec C++ 
VISA/MC, Pa Cfik, USA tend* Only, 

Disk Software, Inc. 

2116 E. Arapabo FW, #AB7. Richardson. TX 75081 
(214) 423-72SB, (600) 635-77B0, FAX (214) 423-7755 

Inquiry 728. 

RAINDROP™ 

FAST, compact PrtScm Utility for end users AND 
developers Hardcopy as tost as 10 secs. Average binary 
size - 6 kbyte 12 video graphic standards. Scale, rotate, 
colorize and more. 'CALL from user-written programs. 
Complete 9- & 24-pln dot-matrix, inkjel, and laser] el 
library £39.95+$3 sfli. 

ECLECTIC SYSTEMS 

BIOS SI. Davkf Cl., Springfield. VA 22153 

(703) 440-0064 


Inquiry 729. 


SOFTWARE/GRAPHICS 

1 1 

SOFTWARE/GRAPHICS 



S E G S 2,1 

Scientific Engineering Graphics System 

• Logarithmic, Tlma/Oate & Linger Axes, 

* Easy Curve Fitting and Data Smoothing. 

» 1-2-3 Interface & Numeric Spreadsheet, 

♦ Supports all Video A Device Standards, 

* lO Curves with up to iGjQOQ points each 

Advanced Micro Solutions 

3817 Windcver Or. 405-340-0697 

Edmond, OK 73013 660-264-3381 


GRAPHIC TOOLS LIBRARY 

XGUH; BlaEing Fast, User coord.. Thick lines & area FWygorc 
Engina Fpgura drawing. Splines. Ten. scale, rotale, Keyb, Mouse. 
Plots, charts end ptesereaEidn graphics. Screen print $99. 

PC_VOL Display and Primed graphics. Oulhne font factory. 
Pan. Scion. Includes KGLI& NO ROYALTIES. Teh* NOVA 
PHINVIEW lest. $395. ANSI comp. XT, RASCAL, FORT.. MS 

o basic a basic. 

NOVA INC. 

2500 W. Higgins Ftoafl. #T1M GALL 706-062-4111 

Hoffman Esiatas. IL BC195 FAX 790-682-4173 


Inquiry 735. 


PEN PLOTTER EMULATOR 

FPLOT turns your dot matrix or laser printer into 
an HP pen plotter Fast tikes output. No gagged 
lines. Vary line width, color Works with Autocad, 
Drafix, etc. Supports NEC P5/P6, IBM Proprinter, 
Epson LQ/FX, Toshiba, HP Usenet, Okidata 
29x/39x. Hercules/CGA/EGA/VGA. $64 checkrtruo./ 
VISA/MC 

Fplot Corporation 

24-16 Stemway St. Suite 60S, Astoria, NY 11103 

_ 718-545-3505 _ 

Inquiry 730, 


IMAGE TOOLS LIBRARY 

SCAN PRO: Fasl Image Graphics, Image Capture. Animal ion, 
BilbH, Scale up-down, Ratals, Mirror, Tils fill. Scroll. Date 
base, Text & Line draw. Pop-ups Scaled Print/plot, EMS sup¬ 
ped and 149 tunes. Abetter package lor .PCXfile handling, 
*149. ANSI Comp, Most l CPASCAL, FORT., MS BASIC. 
PCXIO: Source Library avail. In "C"AAssembterfor read/wrlte 
A display of .PCX riles. *295, 

NOVA INC. 

2500 w. Higgins Road. #1144 CALL 700-802-4111 
Hoffman EjaatM. il SD195 Fax TDfi-0fl2-it7a 

Inquiry 736. 


DoDOT for Microsoft Windows 

With DoDOT. you can: 

■ Capture screens, wlndmw, dialog baram, and putl-down 


■ Cdrmn IwtWBen various_ 

TIFF, PbftlCrtpl. PCX, IMG, GIF, MAC, Pit PCL, MSP. 


* Vnr« and image *nh mi ct _ _ . 

* Punt images to wide range of prtnteri: 

LaserJet, RrtscrlpL and more 

With aach purchase, yog recwvm Iras upgrade and support. Onty 
SI29 + IS SfHI 

Halcyon Software 10297 cow H a n»r 

Cupertino CA 35014 teh (408) 2570012 lax: {4Q&) 257301? 


Inquiry 731. 


POPULAR HGRAPH 

SCIENTIFIC 2D $ 3D Sophie routines tor IBM PC, \AX, 
SUN and Macintosh. Powerful, saay to use. Multiple 
fonts, device and machine Indapendent. Lisas max 
resolution . Links with FORTRAN, Pascal, C. Modula-2 
and Quick Basic. 

Custom software development 
LI Graph—the graphics editor available now! 

HeartLand Software, Inc, 

234 S. Franklin, Ames. 1A 50010 

(515) 2924215 


Inquiry 732. 


GRAPHICS PRINTER SUPPORT 

AT LAST! Use the PrtSc key to make quaWy scaled SAW 
or color reproductions of your display on any dot matrix. 
Inkjet, or taser printer (incl. Ftostecripl) In up to 64 shades 
of gray or 256 colors. GRAFPLUS supports all versions 
ot DOS with ISM (incl EGA, VGA. Super VGA), Her¬ 
cules, or compatible graphics boards. Linkable/OEM 
versions available. $49.95 

Jewell Technologies, Inc. 

4740 - 44 th Am SW, Seattle, WA 90116 
(BOO) 359-9000 *527 (206) 937-10BT 

Inquiry 733. 


VGA ColotWorks™ V2.2 

The mast advanced linage creation end manipulation package 
waitable for the VGA. Importfexport TIFF, PCX, TARGA Images 
Edit Mdt> M 2&CHM entors in multiple Iwdws lesolulians fswiErh 
able on-tiwfly) Compile set of geometries and patterns. Special 
eflecta include tint, shade, blend, mask, fountains, cut/paste, lard- 
ware town emulation.. rmidi more (m< 150 drawing controls) 
Incl, 44 fonte, drivers tor PostScript, HP-LasarJel. HP'PataLle!, Ep¬ 
son LQlFJt Producing up to B4 grey levels at 4096 colots. $5a Cal 
lor our free tolly operaltonfll demo, 

SPG Inc. 

PO Sox 171 DOB Hialeah. FL 30OT7 
_ (305) 362-6602 _ 


Inquiry 737, 



Inquiry 738. 


SOFTWARE/MATHEMATICS 


Leo Tames TeX 

The Leo editor reads and writes TeX files. 
Displays, adjusts matrices, roots, symbols etc, 
as you edit. Fast math typing. Draft printer, font 
editor. For AMSTeX or LATeX. $150, Requires 
PC, 512K, graphics. MCA/ISA, check, or PO. 

ABK Software 

4465 Ottawa PI,, Boulder. 00 00303 
(303) 494-4072 


Inquiry 739. 


FORTRAN PROGRAMMER? 


MATH EDITING for the pc 

Now you can call £-0 and 3-D graphics routines within your 
FORTRAN program. 


- Ei*lo k 1 ” 0) + (^f) 

* jWdffiEdrr ewnsfruefs maib equalions to be inserted into 

GRAFMAHC: screen routines $135 

PLOTMAThC. plotter driver 135 


PRINTMAHC: printer driwr 135 


VMsrrtRsrtlscf, VkbrEf, Uter^Sfa^ anti others. 

For tlw IBM PC, XT. AT a compatibles. I4& support a 


* WYSIWYG Interface—no codes need to be teamed. 

variety of compilers, graphics Ws„ ptaftera and printers. 


* MethEdit- — S199 

MICROCOMPATIBLES 


if TTA a if 30 Wbfl RfBl ArtAM. Suite too 

Cokanbus, QMo 432Cn 

301 Prelude Dr, Dept. B, SHver Spring, MD 20901 USA 


(301) 593-0683 


coMMunrcmoHS 3^4-3535 


Inquiry 734, Inquiry 740, 
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Inquiry 741. 


DERIVE® 

A Mathematical Assistant 

Makes math more inspiration and less perspiration I 
Combines the power of computer algebra wrth 2D & 3D 
plotting and a friendly menu-driven user interface. Does 
equation solving, calculus, tngonomary, vector & matrix 
algebra, and more. Derive requires a PC compatible 
computer & 512K memory. 

Soft Warehouse, Inc. 

3615 Harding Are,, Suite 5Q& Honolulu, HI 96S1S 

_ (BOB) 734-5801 _ 

Inquiry 742. 


SOFTWARE/MEDICAL 


Medical Systems with ECS 

PPM ortflr? a complete linei el madical sctilws racing tram simpifl 
insurance claims processing & mniprBtwrraiv& A/fll manBgament. 

PC CLAIM PLUS-claims prucaasing wrlh ECS to ever Ida m^nr insurance 
eantM-SKHiy rrxHwy&sck gusrannHi 

THRESHO LD-complSe MR, palient billing, DamprefiwiBiwB practice 
managamercl stalaats 

CLAIM NET-Nationwide electro™; clam® ctaannghause transmits tSaims 
to aver lOO insurance camera 

Scrtbrar* pfioes Mftrt at K5900 Deafer Inquiries sralcome. 

Physicians Practice Management 

350 E. New Vbrk, Indianapolis, IN 4S204 

800-428-3515 317-634-8080 


Inquiry 743. 


SOFTWARE/SCIENTIFIC 


Chaos/Non linear Dynamics 

DYNAMICAL SOFTWARE I and II $250 / $350 
Ordinary ar>d Delay Differential Equation Solves * Bifurca¬ 
tion Qagmrng * Baain Boundaries ■ 2- end 3-D Plotting 
* Poincare Sections * Return Maps * Spectral Analysis, 
Racial Dimensions, Lyapunov Exponents 
CHAOS IN THE CLASSROOM Instrucllonat Programs 
Maps and Bilunations *49.05 Fractals and Julia Sets 15095 

DYNAMICAL. SYSTEMS, INC. 

P-Q Box 35241, Tucson, M 05740, (602) 292-1962 


Inquiry 747, 


C Scientific Library 

Create customized scientific and engineering: tools with Ibis com- 
pnahensrva library of 600 functions including linear atgebra, eigen- 
systems, nwflrto? computations, time serial, smooUwg ahd Uttering, 
ElatiElics, regression, linear and integer programming, nonlinear 
systems, optimization, dlfferanJial egustipne, curvafitttng and 
graphics Superior documentation. Usable, encapsulated, modular, 
reliable, mature, and affordable. Several licensing and system op¬ 
tions are available! starling el 5295 Request on company tetorhead 
or send *9 (refundable on purchase) hr 50-page CSL Buyer's Guatte, 

Efgenware Technologies 

13QP0 La Vista. Orlva, Saratoga. CA 95070 
_ (403) 8B7-116* Fas: (4QB) BG7-6575 

Inquiry 748, 


free catalog! 

800-942-MATH 

MicroMath Scientific Software 


Inquiry 749. 


SOFTWARE/TOOLS 


f.A.B,, Industrial Applications Builder 

Turns PC (Fito DAC syslam 

Powerful SW tool kit helps you build IBM PC-based 
data acquisition and conlrol systems for process 
and machine applications. Flexible, debugged and 
reliable, low cost. Available in source code. No 
royalties. Request free catalog. 

EXOR R&D 

RO- BOX 540, irtfesi Chapter, OH 45069, USA 
Fax: 513-77MST7 Phone: 513-777-05 7C 


inquiry 753. 


SOFTWARE/UTILITIES 


EZ-COPY PLUS™ 

The Utllmatfi Diskette Duplicator tor She PC you already o*u! THIS IS 
SOFTWARE ONLY - new hardware usually rol requirerfl Great (nr 
puttsfiers, devotapas, MIS dimeters, etc. ZX+ faster then DOS. Read 
diskette wee, then, tHtekiy a accurately ness dup&cate 5.25" 4 3i" 
disks on ^iur mm PffiGW/blc. Fbnrtfs, oapies, verifies, optionally seriates 
& prims isltels, In 1 smooilt uperallofl. Save imaoss lo HD, more , 
Replaces dedicated hardware WHthSUBOs-Orily $129+ S&H,© 

EZX Publ., Box 58177-B059D. Ufebsti* TX 7759B 

Orders fV/MC/AX) & Brochures: 14WQ ■ US EASY X 
INFO. 713/2B&-9MO: BBS: 23£+3lffl; JAX: 200-0525 


Inquiry 754, 


SOFTWARE/VOICE 


MULTI-VOICE* TOOLS 

MultWfoico Tools is a complete development Tbolkit tor Pascal 
or X” io acc&ss all Ihe laaturus of Ki& WATSON or DIALOGIC 
Speech Beards. Il is also a high levaH Nbraiy of procedures 
to build MULTI-LINE VOICE RESPONSE systems in minutes. 
A powerful TELEPHONE ANSWERING program is given as 
an example with source code. 

DIALOGIC $599, RHEDQREX $499, WATSON $99. Visa/MC 

ITI Logiciel 

1705 St. Joseph E, Suite 4. Montreal, FQ, Can. H2J INI 

(514) B61-5980 

We cm also write your toice Flesponse application programs. 

Inquiry 755. 


SOFTWARE/PACKAGING 


SPANISH SOFTWARE 


HARD TO FIND COMPUTER SUPPLIES FOR 
SOFTWARE DEVELOPERS & POWER USERS 

Cldti binder & shpeasas like IBM's. Vinyl bindery bones, and 
IcWers in size* Digk pages, enwtopes, 5 labels. L» quantity 
imprinting. Bub; disto, Everything you need to bring your software to 
market. Disk and binder mailers. Much morel Low Prices! Past ser¬ 
vice. Call or write tor a FREE CATALOG, 

Anthropomorphic Systems, Limited 

376 B E, Balm Charles Rd.. Lombard, IL 50140 

1«aOO-PEAL-NQW _ 708-629-5160 

Inquiry 744, 


SAVE SAVE SAVE SAVE 
LET’S TALK PACKAGING 

From Disk Labels to Manuals to Shipping 
Boxes—Wie are a complete packaging $arvlce. 
Everything you need to market your software. 
Call for our free catalog. 

SOFCOM Printing and Packaging 

10305 Reading Rd., Cincinnati, OH 45241 

513-563-7136 


Inquiry 745. 


Scientific/ E ngi n eerrng/Gra phics Li braries 
Turbo Pascal, Turbo + MS C, MS Fortran, Basic 

Send for FREE catalogue of software tools lor Scientists and 
Engineers. Includes: Scientific subroutine libraries, device 
independenl graphics libraries |including EGA, HP plotter 
and LaserJet support), scientific charting libraries, 3-D plot- 
ttrtQ Ji brary, d ala acquisition libraries, menu-driven process 
control software torsions available for a variety of popular 
languages. 

Quinn-Curt Is 

1191 Ctioslnul St., Unit 2-5, Newton, MA 92164 

__ (617) 965-5660 _ 

inquiry 750, 


YOUR SALES MESSAGE 

about tire special computer product or service 
lhat you provide belongs in print. 

THE BUYER’S MART 

can help you reach computer professionals and 
produce valuable inquiries for your company! 
Call Brian Higgins for more information 

603-924-3754 

or 

Fax: 603-924-2683 
Inquiry 751. 


SPANISH EDUCATIONAL SOFT 

For teachers, students and parentis. Developed by beacheis and 
programmers with years d experience :n educational software. 

ARANDU CSCRITDfl CFtEXTMJ p '**} 

Drnelap your ideas in|0 a rttHHnmgfiil Composition. An efficient 
tool for critical thinking, paired with an casyto-usc word processor 
ki Spanish. 

4awnXJ UV«3U«5E OOllECrCri Q VbO $4435 

4JW4XJ math CC(.lECriON 0 SM $64J» 

ARAWOU MAfH & PrfYSICS StMUi/HOM COL Vhl| $¥1935 
30-Oey Maney-Bpck Guarantee. Please call fw infefonter, 

A RAN DU SOFT Tel: OQ5) 591-3239 

722* NW 31 St., Mumi, FL 33122 Faxt (305) 591-1940 

Q00-527-3T64 (305) 591-3105 


Inquiry 756, 


SPEECH SYNTHESIS 


SPEECH SYNTHESIS CHIP 

Want Ihe mosl advanced phoneme synthesis chip 
available? One flexible enough to generate speech, 
music and sound effects yet lew cosl and remarkably 
easy to use? The ARTIC-2G3 is all of this and more . . a 
versatile, high-quality, phoneme-based, speech syn- 
Ihesizer circuit -contained in a single, moralilhic, 24-prn, 
CMOS mlegraled circuit- 

Artie Technologies 

55 F'ark Streel, Troy, Michigan 45093 
Phone: (313) 5H6-7370 FAX: (313) 503-2550 


Inquiry 757. 


SOFTWARE/SCANNERS 


Optical Character Recognition 

Slop retyping: PC-OCR 1 * software wilt convert typed or 
printed pages into ediiablc text files for your word pro¬ 
cessor mxks with HP ScanJet Panasonic and most other 
scanners. Supplied with 10 popular fonts. User trainable: 
you can teach PC-OCR™ to read virtually any typestyle, 
incl. foreign fonts. Proportional text, matrix printer output, 
Xerox copies OK. $385 Check/VISA/MClAmExp/COD 

Essex Publishing Co. 

P.0, Sox 391, Cedar Grove, NJ 07009 

(201) 763-6940 


Inquiry 746. 

334 BYTE* MAY 1990 


SOFTWARE/SORT 


OPT-TECH SORT/MERGE 

Exlremedy fast Sort/MergalSelect utility. Run as an MS- 
DOS command or CALL as a subrouting. Supports most 
languages and file types Including Btrieve and dBASE. 
Unlimited file sizes, multiple keys and much more! MS- 
DOS $149. OS/2, XENIX, UNIX $249. 

(702) 568-3737 

Opt-Tech Data Processing 

RO. Box 678 — Zephyr Co«. NV 89448 

Inquiry 752. 


STATISTICS 


NEW STATISTIC 3.0 

PC Magazine Editors Choice! 

* Superb Data Management ■ Excellent manual 
• Easy to use * Fast, free support 
• Range & Depth ol Statistics 
Buy the BEST for Vi the price of the competition 

CALL 612-631-2852 Now 

No-rlsk 30-day money-back guarantee 

Analytical Software, bo* 13204 . Roa^. mn 55113 
Inquiry 758. 
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STATISTICS 

1 

SYSTEM SOFTWARE 

1 1 

UTILITIES 




The BASS System™ 

Why use up 8 meg and 64QK just to run a data 
step on your PC? Now you can run your data step 
code and statistical procs with a system that takes 
only 1 meg and 400K (and costs only $399)! Free 
information: 

BASS Institute, Inc. 

PO. Box 349, Chape! Hill. NC 27514 
(919) 933-7096 or BB: (919) 965-6755 (N r 8,1) 


PO Compatible File System 

All 'C 1 . very portable, nommable. Add floppy & win¬ 
chester support to embedded systems, or transfer 
data to-from pc floppies or partitions from your OS, 
Full, high quality implementation. 

High quality CD-ROM interface software available 
too, 

etc bln systems 

20 Higlsy St., Groton. MA 01450 

(£06) 44S-9340 


COPY WRITE 

CopyWnle 

Removes 

Copy Protection 

No more diskettes, . |e , - 7I _ 

manuals or U O Ip/3 

coctawhesEfi. 

lOOD's dt products copied. 

QUAID SOFTWARE LIMITED 

45 Charles St, E. 3rd FI. Dept B. 

Toronto, Ontario, Canada M4Y 1S2 

(416) 961-6243 Fax (416) 961-6446 


Inquiry 759. Inquiry 764. 


SOLO 3.0 from BMDP 

Popular statistics and excellent graphics for the PC 
Quick and easy to use For business professionals, 
researchers, or students From the leader in statistical 
software for over 35 years Top notch support 
Satisfaction guaranteed! $199 complete with 
graphics. Cal! today, VISA or MC 
BMDP Statistical Software, Inc. 

1440 Seputv&da Blvd., Suite 31®, U& Angeles, CA9QQ25 

_ (213) 479-7799 _ 

Inquiry 760. 


Cover ail the bases of design.., 

iMth MerhotJolofltgt'E ToolctiesCa ccmproharisrtfo package 
of five programs to Bid In research design and analysis. 
Specifically, these programs offer assistance in sampling, 
data oofteaion procedures, statistical analyses, oxperimonlal 
design, and meesuremeol and scaling:. S499/95 + s/h. VISA. 
MC, AMEX, PO, Checks accepted 

The Idea Works, Inc. 

100 Wasl firiarwood. Columbia, MO 652(13 

1-000-537*4366 FAX 314-44 5-4 5&9 

OulsJdfl USA 314*445-4554 


Inquiry 761. 


Know where you’re going? 

You will—by using Statistical Navigator* an expert 
system that helps you select the best statistic tor a prote 
lam. Statistical Navigator suggests appropriate 
analyses and explains how each fits your needs Ver¬ 
sion 1,1—£99.95+a/h. VISA, MC, AMEX, PO, Checks 
accepted. 

The Idea Works, Inc. 

100 West Briarwood, Columbia. MO 65203 

1-900-537-4666 FAX 314-445*4569 

__ Outside USA 314 445-4SS4 _ 

Inquiry 762, 


UNINTERRUPTABLE POWER 


HOW TO PROTECT YOUR COMPUTER 

And Make it Last Longer 

FREE nmney^awig ttosaure Whal you need to know about UPS— 
unintermpliMfl power supply. How toga complete protection from 
power fine prctokfns. 350VA through 15W models from IPk motifs 
larges! manuladurar of single-phase UPS, 

Best Power Technology, Inc. 

P0 Box 280, Nseedsfi, Wl S4646 
(605) 566-7200 BXL 3B54 
TOLL FREE (900) 356-S794 ext. 3954 

-5cn> out Art r.w page 352 

Inquiry 765. 



Inquiry 766, 


COPY AT TO PC—BRIDGE-IT 3-5 

TFW2PC" RELIABLY witoi 360KB topples on 1.2 MB driws. samg a 
dot (Of a second hard ds* u la** back-up. Only JT&Jto * SfH 
‘'BHIDGE-rr 35 r b a DEVICE DRIVER supporting 31*' 720KB/1.44MB 
drtws Jot PCDTMF without upgrading D0&WQ5. Only 53900 + Sffl 
gfUDGE-TT 35 BUNDLED WHO INTERNAL 1A4WB DRIVE 
Si2900 + SVH viswhocod ups am 

MICROBRIDGE COMPUTERS 

655 Sky Way Suite 220. San Cartas, CA 94070 
M15-593~S777(CA) 1-415- 593-7675 (FAX} 

1-514-54 5-OB16 (CANADA) 1-BDD-523-B777 

_ 0608-gS(MS5 (UK) _ 


Inquiry 767. 


Apple Works +-* IBM 

CROSS-WORKS 2 0 transfers bath ways be¬ 
tween Apple lla/llc/llgs and IBM PC/XW/PS-2 
& compatibles Exchange AppleWbrks with 
Microsoft Works, WordPerfect, Lotus 1-2 3, and 
dBase lllflV! Included cable plugs in serial 
ports for 19,200 baud transfers. Easy menu 
operation. $99.95 (+ shipping). 

Phone (919} 870-5694 for free info packet. 
SoftSpoken Co., PO Son 16343. Rataigh, NC 27619 

Inquiry 769. 


Why You Want BATCOM! 

BATCQM is a batch file compiler that transforms your 
.bat flies to .exe files to maka them taster. BATCQM ex¬ 
tends DOS with many raw commands so you can road 
keyboard Input, use subroutines, and much more, in 
addition, BATCOM protects your source code No 
royalties! Only $59.95. Order today! 

Wen ham Software Company 

5 Burley St-, Wenham, MA 01904 
(503) 774-7036 

Inquiry 770, 


WORD PROCESSING 


We can read 130 languages 
from Armenian to Zulu 

Use SPOT OCR Software with so image scanner and your 
PC to road 130 foreign languages, typed pages, lypesot 
material, magazines and books inlo standard text files 
Flagstaff Engineering can provide any OCR solution Call 
today io discuss your application! 

Flagstaff Engineering 

1120 Kaibab Lane. Flagstad, AZ 86001 
(602) 779-3341 


Inquiry 771. 


NCSS 5.x Series — $125 

Easy-to-use menus $ spread sheet. Multiple regression. 
T-iests. ANQVA (up to 10 factors, rep. measures, 
covariance). Forecasting. Factor, cluster, & discrimi¬ 
nant analysis. Non para me tries. Cross Tabulation 
Graphics: histograms, box, scatter, etc. Reads 
ASClifLotus Many new addnon modules. 



865 East 400 North, KaysvIHe, UT 54037 

Phone: BQ1-540-8445 Fax: 801^48-3907 


Inquiry 763. 


DELTA* the better text file comparison toot. Scrollable 
windowed presentations of tile or directory comparisons, 
with a buill+n editor window Ideal tor programmers! Re¬ 
quires DOS 2.0 or higher with a! least 3B4K RAM. A 
hard disk is recommended. Order now. $7$. 
DEMO available on our BBS 

_ OPENetwork 

POWER TOOLS TOR POWER USERS 
215 Berkely PI, (B-1), Brooklyn, NY 11217 
718-636-2240 BBS: 710-633-2239 


Inquiry 768. 


FARSI / GREEK / ARABIC / RUSSIAN 

Hebrew, all European, Scandirtwvar, plus either Hindi, Pun¬ 
jabi. Bengali. Gujarati, Tamil, Thai. Korean. Viet, or 1PA. FulL 
toed unto mufti-language woto processor supports on-screen 
foreign characters and NUQ priming with no hardware 
modifications. Includes Font Editor. S355 dot matrix; $i5ti 
add ) tor lairar; 519 demo S/H In US. Incl d. Req, PC. mm, 
graphics. 30-day Guarantee. MC/VISA/AMEX 

GAMMA PRODUCTIONS, INC 

7T0 Witehire BIwL. Suite 609, Santa Monica, CA 90401 
213/394-8622 Tlx; 5106008273 Gamma Pro SNM 


Inquiry 772, 


SCA STATISTICAL SYSTEM 

The only statistical software encompassing 

Forecasting & Time Series Analysis 
Quality and Productivity Improvement 
General Statistical Analysis 

Available on DOS, OS/2 and Mac operating systems. 
Call today tor roots irttormatioti 

Scientific Computing Associates 

4513 Lincoln Awe., Suite 106. Lisle. |L 60533. USA 

Phone: (7QB) 960-1698 FAX; (708) 950-1815 


Recover deleted files fasti 

Disk Explorer new indudes automata tile recovery. You 
type in the deleted tile's name, Disk Explorer finds and 
restores it. Disk Explorer also shews what's really on dtek: 
view, change or create formats, change a file's status, 
change data in any sector MS-DOS STS US. Check/ 
Credit card welcome 

QUAID SOFTWARE LIMITED 

45 Chartes 5L E. 3rd FI, 

Toronto, Ontario, Canada M4Y 1S2 

_ (416) 961-8243 _ 


DuangJan 

Bilingual word processor for English and: Armenian. 
Bengali, Burmese, Euro/LitiniAfriean, Greek, Gujarati. 
Hindi. Khmer, Lao. Punjabi, Russian, Sinhalese, Tamil. 
Teiugu, Thai, Ukranian, Viet, . Only Si 09+£5 s/h 
(toretgn + £12 s/h). Font editor Included. For any IBM 
compatibles wilh dot matrix & LaserJet printer. Demo 
69+51 s/h. VIsa/MC 

MegaChomp Company 

343B Coll man Ave, Philadelphia. PA 19149-1605 

(215) 331-2748 _ FAX: (215) 331-4188 

Inquiry 773. 
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Circle 195 on Reader Service Card 


Only your imagination 
limits how you benefit 
from PERCON® 
keyless data collection. 


Circle I&5 on Reader Service Card 


REEL 
9-TRACK 
GENIUS 

OVERLAND DATA will bring 
out the genius in when it comes 
to connecting your PC to the mini/ 
mainframe world. We were the first 
company to connect 9-track to PCs, 
and we are still the leaders with the 
largest installed base worldwide l 
Call the experts .. .ODI1 

- Up to 15 MB per minute 

- PC/XT/AT/386/PS2 & Compat, 

■ DOS, XENIX, UNIX, NOVELL 

- 800, 1600, 3200, & 6250 BPi 

• Outstanding customer support 

* 24-hour delivery available 

- Cipher, Anritsu, Qua! star & M4 

m Overland Data 

UUI “Experience Makes The Difference” 

fl-800-PC-9TRAK 

5600 Kearny Mesa Road • San Diego, CA 92111 
TEL: 619/571-5555 * FAX: 619/571-0982 - 800/729-8725 




Checking out books or checking in employees—input 
data quickly and accurately using bar codes or magnetic 
stripes, PERCON has proven bar code solutions for IBM®, 
DEC™, and Apple Macintosh®, Call 1-800-8-PERCON, 

PERCON 

2190 W, J 1th Avenue, Eugene, Oregon 97402-3503 
(503)344-1189 FAX(503)344-1399 

HI BS9 Peram. Inc. HftiCCN. IISM, DEC and Apple MacinUsll are I marks. 


10TH ANNIVERSARY SPECIAL ||||| 


EPSON’S QUALITY 
BROAD’S SERVICE newh 

& PRICE n Ubioio 

24 Pin LQ 
136 Column 
180 CPS 



NEW AND Vy ALL $ 

DISCONTINUED \ ' 

ACCESSORIES AND PARTS EPSON PRINTER SPECS 

• Print Heads • Cutsheet Feeders MODEU WIDTH SPE£0 

• Knobs * Tractors Fx aso std 264 j$a nuo 

• Interfaces * Ribbons/Cables fifSS 264/54 NLQ 

. ^ _ _ LQ-1050 WIDE 264/88 NLQ 

Aumonzed Epson Cusiamar GwCwlier uj.jggo WIDE 400^3310 
Epson is a registered trademark qI 5ed*Q Epson 

Corporation 


DISTRIBUTORS FOR 


Sbnius-p^ 

Mouse 

We stock 

all models nX 

GSX140 $295 

• 192 CPS 

• Color Option 

• Letter Quality 

FAX MACHINES 

OKIDATA 

RICOH EPSON 

SPECIAL MODELS 

PANASONIC 

AVAILABLE 


eeoao 1-800-966-2655 

MARKETING ASSOCIATES, INC, (305) 593-2655 / FAX (30S) 477-7635 



The SPEEDMODEM ™ is a knock out for value and performance. It 
features DYNAMIC IMPEDANCE STABILIZATION™, DIS™, (patent 
pending). DtS improves signal quality, assuring maximum speed and 
data integrity. DIS is renowned for superior performance where other 
modems fail. All products are internal IBM cards, made In USA, 5 year 
warranty. If you aren't totally satisfied, return within thirty days for 
full refund I 


DiSislT with DIS no DIS 

SFEEDMODE/W3G0»9600-bps $299 

SPEEDMODEM + FAX -9600 $399 

FAX-9600 full featured high speed fax card $299 

2400-4800-bps MNP-5 MODEM $193 $169 

2400-bps MODEM with SEND ONLY FAX $159 

2400-bps MODEM $119 $95 

FREE $69 EASYCOM™ SOFTWARE with modem 

March % pitta BYTE MAGAZINE* 

'Real deaf..worked fine...quite a bargain? 

CALL f408)732-4500 (800)226-6648 


CompuCom 

Corporation 


300-9600bps MODEM $299 

$95-2400bps ALL PRODUCTS...30 DAY FREE TRIAL 


Circle 40 on Reader Service Card 


Circle 53 on Reader Service Card 
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Circle 19 on Reader Service Card 


AT BUS DESIGN 


At last, here is the timing book for the XT and AT Bus. 
Detailed text, tables and diagrams tell you what each 
signal line is for, what it does and when it does it. All the 
information is compatible with the IEEE P996 Spec- 
ideation for the ISA (AT) Bus. In addition, the 8 and 16 
bit parts of the EISA Bus are included. AT Bus Design, 
by Ed Solan, has over 200 pages, with more than 100 
figures and tables. Handy 7” x 9” format, soft cover, 
$69.95. 


1701717 Wc‘11 include a free copy of the 

A pocket-sized XT-AT Handbook by 

Choisser and Foster with each AT Bus Design book 
if you tell us where you saw this ad. Of course, this 
$9.95 value is also available by itself. Or buy five or 
more for only $5.00 each. 


800 - 462-1042 

En California 619-271-9526 


vtSA 


Annabooks 

12145 Alta Carmel Ct, Suite 250 

San Diego, CA 92128 Money-back guarantee 



■ Set of C libtanes for easy access 
to Paradox data and index files. 

» No need to concern yourself with 
internal files format. 

■ Increased performance shortens 
processing time 

■ Total control over table files primary 
and secondary index files. 

• Network and single-user versions available. 

Copio International Ltd 

1964 Richton Drive. Wheaton, Illinois 60187 
708/682'8898 FAX: 708/665-9841 

In siani info via Fax Facts 6l7/740'0025 Press: 16250074 


VOICE MASTER KEY® SYSTEM 

VOICE RECOGNITION & SPEECH RESPONSE 
FOR IBM PC/XT/AT/386, PS/2, LAPTOPS. COMPATIBLE 


VOICE MASTER KEY 

J VS Tr At If 


two* wc. 

vgtuur 

TONE 


POireN rb ON S T *~ 


jjfip-l 

* m 

Vb (jM AIJTO m&M 


Bll 

f - * 

M .11 

s-l 


'w no. 

w 



FOR PRODUCTIVITY, PRESENTATIONS, SOFTWARE DESIGN, 
ENTERTAINMENT, LANGUAGE TRAINING. EDUCATION. MORE... 
SPEECH/SOUND RECORDING AND PLAYBACK Desktop Audb sound editing 
allows you lo create custom sound applications. Variable sample rate [to 20 KHz) and 
compression levels. A tour-voica music synthesizer is included also I 
VOICE RECOGNITION TSR utility allows you to add voice command keyboard 
macros to your CAD. desktop publishing, word processing, spread sheet, or 
entertainment programs. Up to 64 voice commends in RAM at once-more from disk. 
HARDWARE SVSTEM contains built-in speaker with separate volume and tone 
controls, external speaker and headphone jacks. Enclosure made of sturdy vinyl-clad 
steel. Attaches to parallel printer port without effecting normal printer operation (U.S. 
Patent 4,612,047). Headset microphone, printer cable, 3 volt AC adapter {1 ID volt 
UL7CSA listed}, and comprehensive user manual included. 

QUALITY THROUGHOUT. MADE IN USA. ONLY $21 9, 95 
ORDER HOTLINE: (SQ3) 342-1271 Mon-Fri, 6 AM to 5 PM PST 

Visa/MasierCard, company checks, money orders, CQPs (with prior approval) 
accepted. Personal checks subject to 3 week shipping delay. Specify computer type 
when ordering. Add $5 shipping charge Tor delivery in USA and Canada. Foreign 
inquiries contact Covox for C&F/C1F quotes, OEM configurations available. 

30 DAY MONEY BACK GUARANTEE if NOT COMPLETEL YSAT/SF/ED, 



CALL OR WRITE FOR FREE PRODUCT CATALOG 

COVOX iNC. 

675 Conger Street 
Eugene, Oregon 97402 


TEL (503) 342-1Z71 
FAX (503) 342 1203 
BBS (503) 342-4135 


DISC DRIVE REPAIR COUPON 


10-19 mb 
20-29 mb 
30-39 mb 
40-49 mb 
50-85 mb 
86-120 mb 
121-150 mb 
151-275 mb 
276-380 mb 


$99 

$125 

$150 

$175 

$210 

$275 

$325 

$425 

$495 


SPECIAL 

89,10 

112.50 
135.00 

157.50 
189.00 

247.50 
325.00 
425.00 
495.00 


TEST & EVALUATION $25 


SHWtw you n otwve poh re par 
Pack your drive carefully and wall 
protected In a sturdy shipping box. 
Include with the shipment ■ note with 
your mm, eddnm daytbm telephone 
number and a brief description of ihe 
problem wkh the drtws. 1 prepaying, allow 
M for shipping and Insurance costs, 

DATA RECOVERY - CALL FOR QUOTE 
FLOPPY REPAIRS 
5.25* & 3.5" • $45 8" * $135 

VALID THROUGH 6 / 30/90 

COUPON MUST BE 3EWT WITH DRIVE 


DISC DRIVE SALES 


SPECIAL OF THE MONTH 

42.8 mb, 28/35 ms Avg. Access Time $295 


Auto Parking, 6.5 W Power, 3.5* w/5.25’, Frame Available 
80g Non Operating Shock Rating, 1 Year Warranty 


MACINTOSH SCSI SUBSYSTEMS 

HARD CARDS 


HD/SCSI - 20. 

.$295 

10MB/85MS Hold Cord_ 

.$105 

HD/SCS-30. 

...395 

20mb/6Sms Hard Card_ 

...225 

HD/SCSt-40. 

.495 

30mb/65iTw Hard Card.. 

...275 

HD/SCSf-aO.. 

...895 

4Gmb/65ms Hard Card......... 

...310 

HD/SCSI-150... 

.1195 

48mb/3£ms Hard Card.. 

...395 


THOUSANDS OF OSC DRIVES IN STOCK — We Feature Technical Support 
tor Everythng Wb Sell -- Vfe Speaa&ie to Disc Drives — Ask far Our Brochure 


jb |TECHNOL^GIESJNC^ Phone: 805/529-0908 
5105 Maureen Lane Moorpark, CA 93021 Fax: 805/529-7712 
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Mall Ardor El#ctrOnka ■ WorlchUcIi 


J 


ameco 


24 Hour Order Hotline 


ELECTRONICS 


415-592-8097 


Math Coprocessors 


8088 or 8086 Systems 

8087 5MHz $89.95 

8087-2 8MHz $129.95 

8087-1 10MHz $169,95 

80286 or 80C28G Systems 
2C87-10 10MHz $249.95 

2C87-12 12MHz $279.95 

2C87-20 20MHz $299,95 


80886 Systems 
80387-16 16MHz $349.95 
80387-20 20MHz $399.95 
80387-25 25MHz $499,95 
80387-33 33MHz $649.95 


SIP Modules 

41255A9A-30 eons. 25GKx9 *54.95 j 
41256A9 A-10 100ns. 256K*9 $44 .95 

421000A9A-70 70ns. 1 Meg*9 $169.95 
421QQQA9A-3Q 60ns ! MegxS $124.95 
4210Q0A9A-1Q 100ns. t Megxg $116.95 [ 
940DQL-B0 60ns.4M&g*9 $749.95 

9400QL-10 100ns, 4 IVtegxS $729.95 j 

SIMM Modules 

41256A9B-S0 B0ns,256K*9 $49951 

41256A9B-10 iQDns. 256 Ki$ $39.95 

421000A8B-10 100ns, i MagjtS $109.95 
421000A9 0-70 70ns. 1 Meg*9 $169.95 
421000A9B-80 BGris, 1 Megx9 $119.95 
421000A9 0-1Q 100ns, 1 Megtf $113.95 I 
940003-00 flOns. 4 Meg* 9 $749.95 
94000S-10 100ns A Meg *9 $729JS 


NEC V20 & V30 Chips 

UPD70108-5 5MHz, V2Q CNp $5.25 I 

UPD7010&4J eMHr. VEOCNp $6.95 

UPD70108-10 iOMHz.V20Chip $10.95 

UPD7O116-0 8MHz. V3D Chip $7.95 | 

UPD7D11G-10 IDMHsr. V30 Chip 


$1149 


Dynamic RAMs I 

TMS441G-12 

120ns, 16 Kx4 

$2.75 

TMS4416-15 

TSOns, 16 Kk4 

$2.49 1 

4116-12 

120ns, IGKkI 

$1.40 

4116-15 

150ns. ISKxi 

$109 

4116-20 

200m, i6K?r 

$-89 

4164-100 

100ns. 64Kjct 

$2-75 

4164-120 

120ns, 34K)d 

$2.39 

4164-150 

150ns-54Kxl 

$2,15 

4164-200 

200ns. 64 Kk1 

SU5 ' 

41256-60 

60ns. 256KX1 

$5-25 

41256-80 

80ns. 256K?c1 

$3.75 

41256-100 

100ns. 256Kxi 

$3 .15 I 

41256-120 

120ns. 256K*i 

$2.05 

41255-150 

150ns, 256 Kk1 

$2.59 

41464-30 

80ns, 64 Kjt4 

$5.95 

41464-10 

lOQnB, B4Kx4 

$4,95 

41464-12 

120ns, 64 Kk^ 

$3.95 

41464-15 

150ns, 64Kx4 

$3.59 

S1100QP-70 

70ns, 1 Msgsd 

513,95 | 

S11Q0QP-80 

00ns 1 Megxl 

512.95 [ 

511000P-10 

100ns, 1 Megjd 

$12.35 

514256P-10 

100ns. 256 Kk4 

$12.95 

51425 BP-80 

00ns. 256K)r4 

513.45 [ 


Static RAMs 


6116P-3 
6264LP-10 
6264LP-15 
43256-1 0L 
43256-151 


150ns, 16K (CMOS) $2.79 I 

100ns, 64K (CMOS) $6.95 

150ns. 64K (CMOS) $6.49 

100ns. 256K $10,95 

150ns, 256K $9.95 E 


62256LP-15 150ns. 256K {CMOS) $10,95 £ 


Jameco 20MHz 80286 Desktop Computer Kit 


Puffy IBM AT Compatible 

Free! DR DOS Disk Operating System 

Software Included 

Freei QAPLUS Diagnostic Software Included I 
Freet WORDSTAR EASY Word Processing 
Software Included! 

2Mb RAM Included, Expandable to 8Mb on board 

8/16/20MHZ Keyboard Switcbable Operation 

AMI BIOS ROMs Included 

Fliptop Case w/200 Watt Power Supply 

Teac 5,25 " 1.2Mb DSHD Disk Drive 

includes Chips and Technologies, Inc. *s 

NEAT® CHIPSET* 

101-Key (Enhanced) Keyboard 



. m, 


m 


«ms 

Is 


Shewn wlih EGA Option (not Included l 
JE1059 EGA Monhor and EGA Card„„J459,9& 
15 m- Rlghl) 


JE3014 20MHz 80286 Compatible Kit. .$949.95 



FAX Boards 

lor IBM PC/XT/AT and 
Compatible Computers 

Hayes 4800 Bawd 
FAX Board 

■ 4800 Baud Communication Rate ■ Fea¬ 
tures: Telephone Directory, Scheduling 
System and Transaction Log 

JTFAX...$219.95 


Niche Tek 9608 Baud 
FAX Board 

■ 9600 Baud Comm unicat ton Rate ■ Unit 
will turn Ihe computer on. sand or receive 
FAX, then turn off * Features: Multiple Tele 
□hone Directory, Scheduling System and 
Transection Log 

FAX96...„..$299.95 


MOTHERBOARDS 


2QMHi3&6 
Only $629,951 



- AH w/0H RAM 
JE3S20 Pictured 

J E1001 Janneta A BflBB fPOKT) - 
J E3005 JHiTGta Baby ft'tSMHi 8D26fl (AT) 
J E 3010 Jawed Baby * ifiWHi 80ZB6 [ATI 
J E3011 Jflirwffl kby I'ESWl S02&6 (AT) 

JE3025 AMt Baby HKtoHi HQSBfi. 

JE302& AMI FuH-Stl»35W4l 80386--- 

J E302B AW Fd«Snfi 33MHIS03M 
JE3520 j9jmw&aby3!)MHigosss,...„,M 

JE3525 Janoa Baby ZSMHi aasae.*_ 

JE3533 Jemma Baby MMHz a036d»»» 


.$89.95 

...$199.95 
,,$299,95 
.$389,951 
.51199.95 [ 
,51899.95 

32299.95 
..$629.95 1 

51199.95 
31699 951 


Modems 


1200C 

2400C 

960OE 


1200B 
2400B 


External Madams 

UatalnjiHcs External 13» Baud-- $89.95 I 
CkfltUmiK External ?4tt Baud $149.95 
Prornethws Eilerna* 9600 0aucl $699-95 j 
Internal Modems 

Janseoo Internal 1200 Bam ..$49.95 I 

Jameco Inlerrwi 2^00 Baud.. $99.95 | 

is 


A.R, T, EPROM Programmer ra 

-— | 



Programs all current EPROMs 
in the 2716 to 27512 range plus 
the X2864 EE PROM - RS232 
port ■ Software included 


EPP.$179.95 



Metex Digital Multimeters 
GeneraI Specs. 

’ Handheld, high accu¬ 
racy * AC/DC Voltage, 

AC/DC Current, Resis 
tance, Diodes, Conti¬ 
nuity, Transistor hFE 

* Manual ranging w/ 
overload protection M46S0 
M3650 7 3650B & M4650 only: 

• Also rrreasure frequency and capacitance 
M4650 only: * Date HoW Switch * 4.5 Digit 

M3610 3.5 Digr] Multimeter.$49.95 

M3650 3.5 Digit Multimeter w,'Frequency & 

Capacitance.*... $69,95 

M3650B Same as M3650 wBargraph $74,95 

M4G50 4.5 Pigii w/Freciuency, Capacitance 

and Data Hntd Switch ..$99.95 


SEtKOSHA PRINTERS 

9-Pin IBM Compatible Printer 
SP20Q0.. .....$199.95 

9-Pin Apple II / Macintosh Compatible 
SPIOOOAP^.....$229.95 

24-Pin High-Quality IBM Compatible Printer 

SL9Q............$329,95 

24-Pin Multi-Font Wide Carriage 
IBM Compatible Printer 
SL230 ...... $499.95 

9-Pin High Speed Narrow and Wide Carriage 
Black & White / Color IBM Compatible Printers 

SK3000 Narrow Ca rnage.... $349.95 

SK3005 Wide Carriage.. $469.95 

SCK1 Optional Kit aiovys to# Cok* Printing on the* SK30O0... $139.95 
SCK2 Optional Kit allows if* Cokw Printing on (hr- SK3QQ5... $149.95 


SEIKOSHA 


A smvn GROUP COMPANY 


2-Year Warranty! 



SK3000 


Computer Cable Assemblies 


Serial Modem Cables 


Paring.OffsaMigp 


MM2210 

MF2210 


PriC:' 


25M10M 

25M10F 


36M10M 

36M10F 


SAT6 


MEC6 

MPC6 

PAC1 

PEC 

KEC 


PPC 

PPC6 

PPG12 

PPR6 


10 ft.. 9 contacts wired straight through; pins t B and 20, Male to Mate.. $6.95 
10 fl, 9 contacts wired straight through: pins 1-8 and 20. Male to Female $6.95 
Serial DB25-Pirt Extension Cables 

10 ft,. 25 contacts all lines connected, Male to Male........... .$8.49| 

10 ft. 25 contacts ail lines connected. Male to Female..... .$8.95) 

Centronics 36-Pin Printer Extension Cables 

10 ft., 36 contacts at! lines connected, Male to Male...... .............. $10.9^ 

10 ft,. 36 contacts all fines connected, Male to Female.. .. $10.95| 

9-Pin Serial AT Cable 

6 ft., for DE9-pin Serial Ports which need to be convened to DB25-pin 

Serial, DE9 Female to DB25 Male..................... $5.95 

Monitor Extension Cable 

6 ft.. DE9 Male to DE9 Female connectors............... ....$5.95| 

Monitor Power Adapter Cable 
6 ft-, allows connection of a Monitor to standard IBM type power supply $4.95 
IBM PS/2 Keyboard AT Adapter Cable 

7.25". 5-pin Female DIN to 6 pin Male mini DIN.... $5.95 

Power Supply Extension Cord 

6 It.. Power supply extension cord.......$3.95 

Keyboard Extension Cable 

5 It., PC/XT/AT 5-pin Mate DIN to 5-pin Female DIN connectors..$4.95 

Parallel Printer Cables and Adapter 
DB25 Male to 36-pin Mate adapter....... $5.95 

6 ft., DB25 Maie to 36-pin Mate cable......... $6.95 

12 ft,, DB25 Male to 36-pin Mate cable ......$8.95 

6 ft-, DB25 Mate to 36-pin Male Right Angte Centronics cable ............... $7.95 


DB25 & Centronics Switch Boxes j 

Part No. _ Oescrinhon Connectors Price / 

■ 


JE117Q 25-Pin A/8 Switch DB25 (Female) $22,95 1 

JE1172 25-Pin A/B/C/D Switch D025 (Fern ate) $29.95 \ 

JE1173 36-Pin A/B Switch Centronics (Female} $24.95 i 

JE1174 36-Pin A/B/C Switch Centronics (Female) $27,95 

..——■ -— 


■■an 
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Now Available.. .Jameco's NEW Flyer 142 - 

- with 48 pages of Computer Peripherals & More! 


Jameco 20MHz 80386 Desktop Computer Kit 

* Fully IBM Compatible 

- Free! Concurrent 396 Disk Operating System 
Software Included 

* Free! QAPLUS Diagnostic Software Included * 

- Free! WORDSTAR EASY Word Processing 
Software included 1 

' 1 Mb RAM included. Expandable to 8Mb onboard , 

16Mb with optional expansion board 

* 8/1fo20MHz Keyboard Switchable Operation 

- AMI BIOS ROMs included 
■ Fiiptop Case w/200 Watt Power Supply 

* MiniScribe 3.5“ 40Mb RLL Hard Disk Drive 

- 1.2Mb Floppy DSHD Disk Drive 

* 22.0 Norton $1 Rating 

* 101 -Key (Enhanced) Keyboard 

JE3550 20 MH 2 80386 Compatible Kit. 


Jameco 
Digitizer Tablet 


[ealurs in wnl-glv. sen and M Ideal tor 
desktop publishing and CAD applications. 
Resolution: 720 x 348. The GMT46S Fea¬ 
tures four shades ol gray and a duaF mode 
option which allows you to use r| with CGA 
or Monochrome adapter cards. 

GM14G8 Paper While Dual mode ,, .$119,95 
G M1489 Amber Monochrome.$109.95 


■ AutoCAD 10 template and four- 
button cursor * Resold lion: up to 
1016 lines per inch ■ Accuracy: 
£.025'' - Emulates three ol the 
world's most popular lormats 

■ EEPROM allows custom con¬ 
figuration 

JCAD Digitizer Tablet $199.95 
Stylus Two Button Stylus...« $39-95 


Shewn with VGA Option (rid inducted} 
JE2Q57 VGA Monitor and VGA Card....S55fl,9S 
[See Bek**) 

.,.......$1599.95 


IBM 

Compatible 
Cases and 
Power Supplies 


EGA & Multiscan Monitor Packages 

Casper 14" EGA monitor and EGA card package 
(720 x 350 max. resolution) 

JE1059 EGA Monitor & EGA Card ...... .. $459.95 


Logitech ScanMan 
Plus Scanner 


IBM PC/XT/AT M 
Compatible ™ 
4' Scanning Window 
32 Shades or Gisy 
Includes Software 
400DPI 


Reltsys 14" Multi scan monitor and EGA card 
package (800 x 600 max, resolution) 

JE2057 Murtescan Monitor & EGA Card ... . $559.95 


JE 1010 

JE 1011 

JEH030 

JE 1 U 32 

JE1D35 

JE3011 

JE2Q12 

JE2014 

JE2019 




JAMECO IBM PC/XT/AT COMPATIBLE CARDS 


JE1D43 
JE10SO 
JE1052 
JE10S5 
GC1500 
JE10S7 
JE1060 
JE10G2 
JE1065 
JE1071 
JE1077 
JE1081 


3G0K/730Ki .2Mh/1,44Mb Floppy Disk ConlroBaf Card [PC/XT/AT) 

Monochrome Graphics Card w/FarallsJ Printer Port (PC/XT/AT}. 

Color Graphics Card w/ Parallel Printer Pori (PC/XT/AT)... 

EGA Card w/ 25GK Video RAM (PCACT/A7)...____ 

QfCha S-Bit VGA Card w^56K Video RAM (PCVXT/AT)»——■ 

an 6-Btt VGA Card W/256K Video RAM (PCVXT/AT).......... 

I/O card w/ Serial, Glime, Printer Pori a Real Time Ckx* [PC/XT} . 

RS232 Serial Half Card (PC/XT/AT} ......... 

lO Card w/ Serial. Gama and Paracel Printer Port (AT) ........ 

Multi I/O Card w/ Cohboiler & Monochrome Grapiucs (PC/XT) 

Multi VO Card w/ 360K/72CK/l.2Mb/1,44Mb Floppy Controller (AT). 
2Mb Expanded or Emended Memory Card (zera-K an-board) (AT)., 


Logitech 

Mice 


,,$59.95 

$ 119,95 

..$74.95 

$ 109.95 


IBM PC/XT/AT 

Compatible Keyboards 


Mouse w.’Bus Board & Mouse- 
Ware Software.... $89.95 




MiniScribe Hard Drives & CMS Tape Back-Ups 


MEl 100-Key 
Microtype Keyboard 


W/e-Bit (XT) 
Controller 


W/IS-Btt (AT) 
Controller 


M.B 425 

M8425XT 

M 8425 AT 

MB425F 

M8438 

M843BXT 

W8438AT 

MB45Q 

M8450XT 

M&45QAT 

M 30 B 5 

M3085AT 


3.5"HH 

35"HH 

35'HH 

35 H HH 

S.ff’HH 

3^"HH 

35’HH 

3.5-HH 

3-5“HH 

35 H HH 

5_25“HH 

525'HH 


M8425 


JE2015 BA-Key Standard AT 

Style Layout..., . $59.95 

FKB4700 101 - Key Enhanced Layout 

w/12 Function Keys.. $69.95 


■ IBM PC/XT/AT/386 Compati¬ 
ble * Saves an amazing 60% of 
he desk space used by equiv¬ 
alent standard keyboards 

VIIRLL...,.$129.95 


MB450XT 


Floppy 


Disk Drives 
Diskettes 


1369.95 


$429.95 


GFA500 


DJ10 

QFA500 


..$299.95 

$1049.95 


40Mb Tape Dtwa with up to 120Mb capability (Incfudes one TB40 Tape}.. 
150Mb Tape Drive wrath up to 500Mb capability (includes one TCI50 rape) 


Sony 3,5" 
720Kb 
Disk Drive 


■ IBM PC/XT/AT Compelibto 

■ Double-sided, double density 
Documentatjan included 

MPF11 Drive ....$6 

>MK V Installation Krl k»r HPF11 


3.5" Si 5,25'' Diskettes (10 per box) 
DSDD 5.25' DSOD (360Kb).,..- ...... $6,95 Pi 

DSHD s^a" dshd ( i .2M&)..$13.95 

3DS 3,5" DSDD(720Kb)..., $16.95 • 

3HD 3.5" DSHD [1.44Mb}... .$34.95 

SBtHHBMBanBBBnHHHaBHHaB 




1355 Shore way Road $50.00 Minimum Order - 

Belmont, CA 94002 H MHRpapj|pQ|MMkflMVNPmB <& __ tmmm CA Residents Add 6.25%, 6.75% at 

?4 Hour Order Hotline (415) 592-8097 Ma ^, Ca , a ■ Shipping Add 5% plu 

-AX"s (415} 592-2503 or (415) 595-2664 ffl (May vary according to weight and 

etox 176943 - Ans. Sack: Jameco Blmt l "" J ■ £| W taf'SESi ( f SB B5 £imu»im» terms: Pricessubjacrto chi 

?ata Sheels - 50£ each N We are not resppnsibfe fori) 

Send $2.00 Postage far a FREE 80-Page Catalog IZ/Cd* : . Iwlll/ HZ We reserve the rig hi to substi 

s 1990 Jameco Electronics 5/90 :■3 |1 3 m | ! {fl ] O I [MCV Jtems subjeci to availa 

BM is a registered trademark at WWW , Products pictured may crU 1 

niernaticnaf Business Machines - ! - Complete Nsl of terma/'warranties is aval 

24-Hour Order Hotline (415) 592-3097 * The Following Services Are Also Available Through (415) 592-8097 From 7AM - 5PM P.S.T. 
- Customer Service - Technical Assistance - Credit Department * All Other Inquiries 


Mail Order Electronics«WoririwrCt 


ELECTRONICS 


Hard & Hard/Floppy Disk Controller Cards i 


MFM HiuJ 

RLL Hard 

MFM HifdTLoppv 

RLL Hird/Floppnir 

Computer Type 

Pert No. / Price 

Pen No. i Price 

Part No, i Price 

Pan No, / Price 

a/Jfta (PC/XT) @ Set rnlerleu« 

XTGEmTS.96 

1 D(HA£7X/$0ft.95 

JE 1044*108.35 

. 

30E&6 (ATV38& @ £1 tntwlena 

' -303 W Mi,$139.95 

lD09V5Rl.tH9.95 

'M3VUMa$H9.95 

1QQ3!V$FlZrtie996 

(AT}036 @ l d imtriwva 

I006VMMI.$U9.95 

i«MVSRi.$i69K 

l .J]6V¥MaS169.95 

1CC6W5HallgW 







Mitsubishi 

MF353B 3-5' 720Kb Tiler rial Drive . 

. 

..$99.95 

356KU 

Toshiba 

3,5 ■ i ,44Mb Sniemad Drtve $109,95 

FD55B 

TEAC 

5_25 w 360Kb Half Ht. 

$39.95 

FDS5G 

5^5" 1 ,2Mb Half HL. 

. $99.95 : . 
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MODEUDESCRJFTION 

BASE 

MONO 

CGA 

EGA 

MONO 

VGA 

COLOR 

VGA 

VGA 

SYNC 

88-12 

1 / {1| 360K Floppy Drive 

$399 

6499 

5619 

woe 

5577 

£809 

£900 

640K 

12 MHZ 

2 / {2) 360K Floppy Driros 

urn 

6569 

5609 

5870 

5689 

1909 

£1,060 

20 t 22MB.45MILS r MFM.3.5- 

S649 

6749 

58G9 

51,058 

$069 

61,149 

ft £48 

30 / 33MB, 45MILS, RLL, 35* 

*679 

5779 

5899 

61.000 

$899 

61179 

61,270 

286XT 

1 / (1) 3&0K Foppr Drive 

$499 ir 

5569 

$719 

woe 

6710 

WOO 

$1,090 

1MB RAM 

10 MHZ 

2 / (2) 360K Floppy Drives 

mi 

5669 

6789 

5979 

5789 

51,069 

$1,160 

20 / 22MB,45MI LS.MFM .3,5" 

*749 

5049 

5969 

51,150 

1969 

61,249 

$1,348 

30 / 33MB r 45MILS. RLL 35* 

6779 

5879 

$999 

61,108 

$999 

61^79 

$1378 

286-12 

1/(1112MB FIcppy Drive 

$699 

6799 

5919 

51,131 

6985 

61,190 

$1325 

t MB RAM 

125 MHZ 
0-VVA/T 
Horton SI-14 
Sp»d-1&Mhi 
Exp. to 4MB 
AWARD BIGS 
DIP DRAM 
EMS 4.0 

20 / 45M1LS.MFM,2-1 .KL320 

sm 

5999 

51.119 

51331 

61005 

£1.399 

$1525 

2D/30MILS.MFM,M,STl25 

5979 

61.079 

5U99 

51411 

61105 

$1479 

$1,005 

30 / 38MILS,MFM£- 15T13B 

61,039 

51.139 

51,259 

51471 

61.225 

£1.539 

$1665 

40 / 60MIL5JDE,MWD 

61,029 

61.129 1 

51,249 

51461 

61215 

£1.529 

61.655 

40-/36MILS ,RLL ,1 -1 ,MS0O45 

61,079 

61.179 

51,299 

51.511 

51205 

$1,579 

01.705 

40 /20MILS.IDE.M .CONNERS 

61,099 

61,199 

51,319 

51531 

51205 

I1&99 

$1,725 

65 / 30MllS^LU-l,PTl 

51,119 

61.219 

51,339 

51.&5I 

61.305 

£1,519 

$3,745 

05 r 20MH.S, 1 DE,1 -1 .CONNER! 

51,269 

61.369 

51.489 

61,701 

51.45S 

£1,709 

61895 

120 / 20M1LS,IDE,1-1 .CONNER 

61,509 

61.609 

51.729 

$1,941 

61695 

££009 

62,135 

200/16MILS,ID€>1,CONNER 

52,179 

52.279 

*£M9 

*£611 

$2,365 

S*L679 

62.805 

3aJ/16MlDSjEsriM-IMS930O 

52,979 

53.079 

53,199 

63.411 

63.105 

63.479 

$3,605 

286-16 

1/ (1112MB Boppy Drive 

$799 

5869 

$1,919 

51,231 

JW5 

£1,290 

$1,425 

1 MB RAM 

16 WZ 
0WAIT 
Morton SM B 
Speed-22fcti£ 
Exp. to 4MB 
AMI BIOS 

SIM Modules 

2Q/45MILS.MFM.2-1.KL320 

51,019 

51,119 

$1,239 

$1,451 

$1,205 

£1,519 

51645 

20 / 38MlLS.MFM2-1,5Tt£5 

61.069 

61,169 

$1,289 

51501 

51 £55 

£1,569 

51.G95 

30 / 36MILS.MFM2-1 .ST13B 

61.139 

51,239 

$1,350 

51.571 

51 £25 

£1.639 

61705 

40 / GQMILS.IDE.1 -1. WD 

11.129 

51,229 

51,349 

51.561 

51 £15 

61,029 

£1,755 

40 / 36-MILS.RLL.1-I.MSB045 

11.169 

£1,269 

51.389 

51,601 

51,355 

£1.669 

$1,796 

40 / 20MILS, 1DE, 1 -1 ,0QN NEBS 

51.109 

51,289 

11.409 

51621 

$1,375 

61,609 

61815 

65 / 36MILS,RLLH.PD 

51.209 

51,309 

51.429 

51,641 

$1,390 

61,709 

$1,835 

SS/20MILS,IOE,M.CONNEf^ 

61.369 

51.459 

11,579 

61,791 

*1,545 

61,059 

£1905 

120 / 20MILS J DE. 1 -1 .CONNER 

$1,690 

61,699 

51,019 

62,031 

51,785 

*£099 


200 /16MILS.I DE. 1 -1 .CONNER 

f£20 

62,369 

62,489 

62.701 

52,456 

$2,769 


320/16M1LS.ESDI.I 1.MS93S0 

63,079 

53,179 

£3,239 

53,511 

53.265 

63.579 

53.70b 

286-20 

1/(1) 12MB Hcppy Drive 

$899 

*» 

51,119 

01,331 

01,085 

$1309 

£1,535 

1 MB RAM 

20 MHZ 

OV/AFT 

Norton Sl-2£5 
Speed-24 Mh? 
Exp, to 4MB 
AMI BIOS 
DIP DRAM 
EMS 4.0 

Shadow RAM 

20 / 45MILS. MFM.2-1 ,KL32Q 

61.119 

51.219 

51,339 

61,551 

51,305 

61819 

^61745" 

20 / 36MILS.MFM2-1 ,ST 125 

51.169 

51269 

61,389 

51601 

51355 

$1,008 

$1,795 

30/3aMILS 1 MFM2-1 1 Sri3B 

51.239 

61.339 

61.459 

61,671 

61.425 

£1.739 

11,865 

40 / 60MHS,IDE,M,WD 

51.229 

61,329 

$1,449 

$1,601 

61415 

£1,729 

61855 

4O/30MILS.RLLM.MS0O4S 

51,269 

$1,369 

$1,409 

61701 

61455 

£1769 

$1,095 

40 / 20M1LS,I DE.f -1 .CONNERE 

51 289 

mm keei rnTTHignm^i nun 

6&/38MILS l fiLU-1.Pn 

$1,309 

61,409 

61.529 

61741 

61495 

£1.809 

$1,935 1 

06 / 20MILS, IDE J -1 .CORNERS 

$1,459 

61,569 

$1,679 

61991 

61045 

£1,959 

$£065 

120 / 20MIL5,IDE, 1 ■ 1 .CONNER 

51.699 

£1,799 

51,919 

$£131 

61,085 

62,199 


200 / ISMILSJDE. 1 ■ 1 .CONNER 

52.369 

62.469 

$£589 

62,901 

62,555 

£2,809 


320 /1 SMI LSjESDl. 1 -1 .MS930O 

63,179 

63,279 

53.309 

63,611 

63,305 

£3,679 


386SX 

1/ (1| 12MB Rxppy Drive 

$999 

61,069 

61210 

51431 

51*85 

61,400 

£1,625 

1 MB RAM 

20 MHZ 
(WAFT 
Node* SI-225 
Sfr*^2Shtif 
Ejqp. hi SMB 
AMI BIOS 
SIPP Modules 
EMS 4.0 

Shadow RAM 

20 / 45MILS,MFM,2-t,KL320 

61.219 

61,319 

61,439 

61,651 

61,405 

61.719 

£1.845 

20 / 30MILSi.MFM2-1.Sn2S 

$1,369 

51,369 

61,489 

51,701 

51455 

51,709 

£1895 

30 / 38MILS, MFM.2-1 ,ST 138 

51,339 

51,439 

61560 

51,771 

51,525 

01,839 

61,965 

4Q/G0MILS,IDE,M,WD 

61.329 

51,429 

61549 

61,761 

*1,515 

61,029 

£1,955 

40 / 3flMILS,R Ll.T ■ 1 ,M$8Q4 5 

61.369 

51,469 

51589 

$1,001 

61,565 

61,869 

61,985 

40/20MILS,IDE,11CONNERS 

61.389 

51.489 

61,609 

61,021 

61,575 

61,689 

£2.015 

65 / l&MILS.RL L, 1 ■ 1 r PTI 

51.409 

51.509 

*1,629 

61,041 

61,595 

61,909 

12.035 

05 / 20MILS.IDE.1 ■ t .CONNERS 

51.569 

51.659 

51779 

61,991 

61,745 

62,059 

52,185 

120/20MIS.IDE.1 1.COWNER 

51.799 

61.899 

62,019 

62,231 

61 £85 



200 /16MILS.I DE, 1 -1 .CORNER 

12,469 

$2,569 

62,689 

62,901 

£2,055 



320/16MILS.ESD.1 1.MS9360 

63,279 

63,379 

63,499 

63,711 

$3,465 

$£7/5 



K VT P . MiV toon 


160 DEL/DESCRtPUON 

BASE 

MONO 

CGA 

EGA 

MONO 

VGA 

COLOR 

VGA 


386-20 

1/(1|12MB Floppy Drive 

$1,299 

$1^89 

61310 

61,731 

$1,485 

*1799 


1 MB RAM 

20 MHZ 

(WAIT 

Norton 5I-2£S 
Speed- 24 Mhi 
Exp. 13 0MB 
AMI BIOS 

SIPP Modules 

EMS 4.0 

Shadow RAM 

20/ 45MIL5,MFM.2-I,KL320 

$1529 

61,629 

61,740 

61,961 

*1.715 

(£029 


20 / 38MIL5, MFM2-1 ,5T125 

61,579 

61.679 

61.7B9 

62,011 

61.765 

(£079 


30 { 33MlL5,MFM21Sri3B 

61,049 

61,749 

61,609 

(£061 

61,835 

(£149 


4O/60MILSJDE.1 1.WD 

63,639 

61,739 

61,859 

££071 

61025 

*£139 


40 1 36M1LS.R LL.I -1 .MS0Q45 

61,689 

61789 

£1,909 

££121 

61,875 

$£109 


40 / 20MILSJDEJ -1CONNEHE 

61,709 

61,009 

£1,929 

££141 

01995 

*2,209 


65/3aMllS,RLUM,PTl 

61,719 

61,019 

61,939 

££151 

61.905 

*£219 


05 / 20MILSJ DE. M .CON N Efl S 

61.B09 

61,969 

l£069 

££301 

$£055 

*£369 


120 / 20MLSJDE, 1 -1 .CONNER 

££109 

I -*vi l FF11 -41 1 ■ 1 ^ -11 *4* ■ F 

200/16M1SJDE.M,CONNER 

££779 

1 1 1 ? EJ1 ■ Fpi I F 

320 /16MI LS.ESOL 1 - 1 .MS930O 

£3,&M 

£3,600 

63,809 

64,021 

*3.775 

*4,065 


336-25 

1/(1) 12MB Floppy Owe 


£1580 

£1,719 

$W1 

$1,686 

*1,999 

. 

2 MB RAM 

25 MHZ 

O-WATT 

Ntrtn SI-27 
Speed 36 Mhi 
Exp. toSMS 
AMI BIOS 
SIPP Modules 
EMS 4.0 
Shadow RAM 

2O/30MILS.MFM£t r SI125 

*1779 

HKjtiRJCH iriiii E5S3 IE 

30 / 38MILS,MFM£-1J5T138 

11849 

$1949 

*£069 

*£2S1 

(£035 

££349 

s3 

40 / 60MILS,IDE,M,WD 

$1,839 

£1,909 

(£059 

*£271 

6£02S 

6£339 

d 

40/38MILS.RU.1 I.MS8045 

61.000 

iib •■r^Fli wnm ^ F 

40/20MILS,IDE.1-1CONNERE 

61,900 

12.009 

*£1® 

*2.541 

*£095 

*2,409 


66 / 38MJLS.RLU-1PT1 

*1919 

££019 

6£139 

*£351 

*£T0S 

*2,419 


85 / 20NHLS, 1DE.1 '1 .CONNERE 

*£060 

££160 

$£289 

*£501 

*2,255 

12.569 


120 / 20MILSJDE.M, CONNER 

62.300 

££409 

$2,529 

62.741 

*£495 

(£609 


200/ 10MILSJDE.M .CONNER 

62.979 

£3,079 

63,199 

63,411 

*3,165 

*3,479 


320/l6MlLS,ESDlJ-1,MS93fl0 

63.709 

£3,089 

$4,009 

64.221 

*3,975 

*4,289 



1 /(1)12MB FtopwDviw 

$1,769 

£1,069 

$1,989 

*£201 

$1966 

$2,269 


4MB RAM 

25 MHZ 

GWAIT 

Norton SI-36 
Speed-44 Mu 
Exp. to 10MB 
AMI BIOS 
SIMM 

EMS 4.0 
32K CACHE 

20/3SMILS,MFM2-1,Snz5 

62,039 

££139 

£2,259 

££471 

££225 

££539 


30 / 36MILS.MFM2-1 ,Srt30 


i ^ib fjtti i ■ i m ran r 

40 / 00MILS.IDE.1 ■ 1 ,WD 

J2.0S9 

E5CE3 mm [mi e 

4O/30MIUS,RU,MMS8O45 

62.139 

££239 

££359 

$£571 

££325 

*£639 

E 

40 / 20MILS, 1 DE,1 -1 .CON NERS 

££159 

FM l-4-.h ■ mm i rA-l^l 

E 

eS/SSMUSflULl-lPTF 

6£179 

(£279 

6£399 

*£011 

*£365 

*£679 

ij 

05 / 20MILS 1 IOE,M .CONNERE 

£2.319 

62,419 

$2,539 

$£751 

*£505 

*£019 

i 

120 / 20MH S,IDE. 1 ’1 .CONNER 

62,569 

£2,669 

££789 

63,001 

*£755 

£3,069 

1 

200/ 16MILS.IDE.1-I .CONNER 

£0,229 

i i ■ i xt i \m mm F 

32O;I6MILS£SDU-I.MS930O 

64.039 

$4,139 

£4,259 

64,471 

£4.225 

£4,539 

6 

386-33 

17 (1)12MB Floppy Drive 

$2,719 

(£019 

*£93 0 

(£151 


(£319 

% 

4 MS RAM 

33 MHZ 

0-WAIT 
Norlm SM4 
Speed- && »ir 
Exp. Id 8MB 
AMI BIOS 

SIMM 

EMS 4.0 
64K CACHE 

20./ 30MILS, MF M2-1 .ST 12S 

*£989 

63.089 

(3.209 

63,421 

63,175 

*3,409 

1 

30 1 30MILS, MF M2-1 .ST 130 

65,049 

63.14S 

(3,269 

*3,481 

*3,235 

*3,549 

* 

40 / &DMI LS J DE,1 -1, WD 

63,009 

63,139 

63.259 

*3,471 

W,??5 

*3,539 

1 

40 / idMILS.R LL.1-1, MS8045 

$3,089 

£3.109 

63,309 

£3,521 

63.J75 

63,509 

1 

40 / 20MILSlIDE,M ,CONNERS 

63,109 

£3,209 

63,329 

(3,541 

63.295 

63,609 

1 

65 / 30MI LS.RL11-1 ,PT1 

£3,129 

63,229 

63.349 

£3,561 

*3^15 

63,629 

1 

85/2GMHS.ID1.1 i .CONNERS 

63,2® 

63,369 

63,409 

£3,701 

63.455 

*3,769 

1 

12fl/ilMILSJOE,M 1 CONNER 

$3,519 

63,619 

63,739 

£3.951 

63.705 

64,019 

1 

0OO/16MILS.IDE,M.CONNEH 

64,179 

** Vit i PTE7-11 ■: Mi ■ i r . FT^l 

1 

320/16MILS,ESDI, M,MS9380 

64,989 

n’Yc.-i mm i r^rra i * i^-a 

486-25 

1/(1) 12MB Happy Drive 

$4,619 

H7t9 

Hew 

| *5, 061 | 64,006 | 


Q 

8 MB RAM 

25 MHZ 
(WAIT 
Ncrhn Sl-44 
Speed-117 Mhz 
Exp. b 16MB 
award BIOS 
DIP 

EMS 4.0 

20/38MILS.MFM215T12S 

64,089 

mam i-^i 

c 

30/38MlLS,MFM2-1.STl3e 

64,949 

6 m gj fw ■ w .\■ rmtm i -t ; ■ i 

40/50MILS.IDE.1-1.WD 

64,939 

65,039 

(5,159 

| *5 r 37l 1*5.125 1 

(*S,435|fl 

4O/30MIIS 1 RU,M,MS0O45 

64,989 

r^virn fqp?i r 

40 /20MILS.IDE.1 1, CONNERS 

65,009 

i vn ti l mm i i \■ nrm i ^ i r 

65 / 38MILS.RLU l,FT1 

65,029 

n m mm i * a ■ m i wi i 

85 / 20MI LS.IDE ,1 *1,CONN ERE 

*5,1® 

mm i-.-TOiM r 

120 / 20MHSJDE.1 -1 .CONNER 

65.419 

i | ttx* t >%iia i 

200 / 16MILS.I DE,1 -1 .CONNER 

60,079 

66,179 

66,299 

*6,511 

66.265 

*£579 U 

320 1 10MILSESD1 -1, MS 9380 

66,089 

1 66,909 1 67.109 | 

*7,321 

67,075 

*7489 |( 


, T4- AMBER I 
W/Tl 
MGA 

im 3*1 

,3i taft 


ii 14- I^Coior 
W/Tl 
ega 

640J35Q ' J 
i aioctPi 


UT VGA 
2Se — 
w/ mi 

903(600 
16 Oil 
256K 


, 14" AMfiEH ■ 
W/T* 
MGA 
720*340 
,, 31 Dot Pi 


l4*1&-Cotar ' 
W7 THt 
EGA 
540x350 
JIDOIPI 


14" VGA 14' 
256- C 

win 1 

000x600 10 
16 &\ 

£56K 
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ar Consumer, 


at NETWORK PC ore here to serve you 
the highest quality computer products 
ley can buy. We strive to help you 
rhase not Just o computer system or 
nponent but the RIGHT products for you. 
WORK PC gives you factory direct pricing, 
r 300 different computer systems to 
ose from, toll free service and support. 

I the quailty help that you need 
I invite you to take a test drive and 
:EL Into The FUTURE with an ever upgrad- 
? computer system. Give us a free call 
I we will listen to your needs, wants, 
i©$ and we will deliver. 


:erely yours, Stuart D, Howerter II President 


r 


sm 


EXCEL 88-12 Turbo Barebtine 
Turbo Cast , /.VW PS, MB OK 
EXCEL 286XT lOMbz Barebone _ , 

Cast, /5fW PS, Motherboard OK tt* 
EXCEL 28b-12 12MM Barrbom 
AT Coat, 200W PS. Exp.4 MB, OK 
EXCEL 286-16 I6Mhi Barrhtm r 
AT Cast, 2Q0W PS, Exp.4MB, OK ™ 
EXCEL 286-20 20Mh fkmbme 
AT Cast, 2001V PS. Exp.4MB, OK W 
EXCEL 386SX 20Mh =■ fiareW 
AT Cast . 2001V PS, Exp2MB, OK 
EXCEL 386-20 20Mhi Bartbont ft-jj 
AT Cast. 200fW PS. ExpMtB. OK 
EXCEL 386-25 25Mkt Batch,w CH 
AT Cast. 2O0W PS. Exp.SMli. OK 
EXCEL 386-25C 32K Cackt ftlW 
AT Case. WOW PS, Exp 16MB, OIT 
EXCEL 386-33C 33Mh r Cache $1700 
AT Cast , 200W PS. Exp 8MB. OK 
EXCEL 48&2S 25Mh; Banbonr $5495 
AT Cast, 20OW PS. Exp.SMB. OK 


2861386 BOARDS 

\ 121 IAMB Floppy Disk Controller 
Wfarfcr with XT/AT, 2 - Drives 
{21 Floppy Drive Controller 
Works with Existing Controller 
(4) Floppy Drive Controller 
XT or AT. Inter/aI or External 
AT I/O Card 

Serial J'arulltLGarnt Pirns 
2 Megabyte RAM U0 Card 
Extended MemJsP.GPfP Ports JOK 
• Megabyte BAM Card, OK 
Extended Mem. With EMS 33 soft. 
EVEREX RAM 3000 EMS 4,0 * 

3MB Expanded Memory Card , OK " 
2 Megabyte EEMS Bam CardOK * 
UM 4.0 A EEMS Specification ” 
(4) Pori AT Serial Card 
, (2) Populated A (2] Optional 
({) Port High Speed GAME CARD 
Works great with Fast Compters 


STANDARD 
FEATURES 
OF ALL 
EXCEL 
OMPLL 


)J Key Tronic Keyboard 
Wail States 
Fxpanison Slots 
) Serial Port 
) Optional Serial 
) Parallel Port 
) Game Port 
attery Backup 
cal lime Clock 
©processor Support 
R DOS 3.41 
sghl In One 
itegraled Software 
ckage 

Year Limited Warranty 


80387-25 



ARCNET IAN CAM 3 
Twisted Par, C<w Pm 
AKCNET ACTIVE HUB 
8 Putt Huh 

ARCNET PASSIVE HUB 
4 Part flub 

ETHERNET LAN CARD 
$ Bit XT/AT. NE1000 
ETHERNET UN LARD 
16 Bit AT. NE2000 
(PM 327X EMULATOR 
ilTtHPi XT/AT Wtmftwarw 
UNIX/XENIX 

4.pun MULTI-TERMINAL 
UNIXlXENfX 

6-fxrt MUCH TERMINAL 
UNIX/XENIX 

s-pan MULTI TERMINAL 
NFTBOARD UN ADAPTER 
BOAT. 23M*psbh*JUn 
NETBOARD UN ADAPTER 
2 S/4 Megaton, Self Boot Opt * 

NETWORK 05 by CBfS Tut. 

IBM UNMS NETJWVELL 
Compatible Frier per iwde $119 


$1M 



PC/XT BOARDS 

(2) Port Floppy Controller 

Controls 360K A 72OK Drives $1$ 

(2) Internal {2) External 

Floppy Drive Controller $19 

XT Multi 1/0 Floppy Controller 

Serial parallel,Game,Clock Forts $39 

PC/XT 640K RAM Card . ^ 

Expands from 64 tu 576K. OK $33 

EVEREX 2MB 4.0 EMS RAM Card 

Opto 2MB. UM 4.0. OK $~9 

PC/XT Clock Can! 

Bailers Backup W/Sufitoare 

PC/XT Clock/Serial Card 

Batten Backup W/RS 232 Part 9 ” 

(21 Pori GAME Card 

PC/XT Half Card 9Mt * 

m Part GAME/CLOCK Card 

Battery Backup with Software ™ 

PARALLEL PRINTER PORT &tf 

Sti to LPT! or LPT2 

RS-232 SERIAL {2} Port Card 

(l) Populated & (11 Optioned 

MISCELLANOUS 

KEY TRONIC 101 KEYBOARD $59 

GENIUS GMF303 1000 DPT Mouse $59 
GENIUS GM60CG 3 Button Mouse *39 

EXCEL SURER JOYSTICK $19 

COMPUTE# TOOL KPT $17 

MT-81 Printer 130cp* JO NIjQ $149 
FOR LOW PRICES ON ALL CABLES CALL 


MONITORS 



V 


Add $50.00 Tor: 
4ini Vertical Case 
>r Slim Line Case 
Add $125 for: 
nil Vertical Case 
Add $1000 for: 

Us Pla/jna Portable 


CALL FOR 
LATEST 
MEMORY 
UPGRADE 
PRICING 


/2jVfjfi: XT Motherboard 
640K/1MB. OK, SIM.9 
lOMh- 28AXT Motherboanl 
I MB Shadow J>iskcachef)K 
2S6-12Mhs Motherboard 
Upto 4MB. EMS 4.0 
286-16Mkr Motherboard 
Upto 4MB on system hoard 
286-2UMh: Motherboard 
Upto 4MB, CAT Chipset 
386 SX IbMhz Motherboard 
Upto 8MB, CAT Chipset 
386-2Q!25Mhz Motherboard 
Upto 8MB, CAT Chipset 
3S6-Z5C 25Mhz 32K CdrfcO f fr fly 
Upto 16MB on motherhoarir 
3M 33C S3Mhz 64K Cache# 1709 
Upto 8MB on Motherboard 


EXCEL 14* FLAT SCREEN 
Amber Mono wRift swivel base 
SAMTRQN 14* CGA COWR 
640x200. 16 color, TTL w/Tdt 
SAMTRON 14* EGA COLOR 
640x350. 64 color, TTL wfTUt 
1MTEC 12* VGA MONO 
720x480, paper while, wffilt 
3Lynx inielli Sync 2A 
800x6(10, 28Dt, Color r w/dU 
JLyrtx Intei/iSvnc 
1024x768, JIDtSync, wfrilt 


1200 BAUD INTERNAL * 

I J Yr Warranty. 12001300 Baud 94 

2400 BAUD INTERNAL *, 

F 5 Yr Warranty, 2400/1200 Baud 9 

2400 BAUD EXTERNAL 
5 Yr Warrant, 2400/1200 Baud 9 
4800/2400 BAUD FAX/MODEM *i U | 
• Internal,1 Yr Warranty T l 

9600 BAUD INFERNAL $4$fl 

J Yr Warranty, 9600/4800/2400 _ 
9600/2400 BAUD FAX/MODEM $A 99| 
Internal, l YrfAilminiy 


GRAPHIC BOARDS 


:LES-800-873-9235 


MONOGRAPHICS W/PRINTER 
MGA. Nen tries Compatible $3 

COLOR GRAPHICS WI PRINTER 
CGA. IBM Color Standard $1 

VGA GRAPHICS ADAPTER 
8 or 16bit. 256K , 800x600 $159 

ENHANCED VGA GRAPHICS CAftD 
8 or I6bit, 512K, 1024 x768 $199 



1.4 MB Floppy Drive 
3-1/2” 

12 MB Floppy Drive 
5-114* 

720K Flippy Drive 
3 It2* 

360K Floppy Drive 
5-112* 


S*9 


**75 


RDER24HOURS 
^ DAYS A WEEK 


iu 



SERVICE -800-666-3440 


Oivts^OrWAAiliCQfporaiBd 5020N W SWhStreet UrKM^Nabraska 
CREDtTDEPT, <402)470*3446-FAXNUMBER(402)47fr3} 79 


VISA, MC Money ordent and cashiers checks welcome. Congjnry 
or personal cheeks, please allow two weeks, f/jorpomic and 
InstHucionnl PtJ's are welcome, Dealer: or VAR's please C*3I. All 
Shipping, Handling and Insurance costs ait excluded. All Ptuducl.% 

- * " tL —-ariiy parts uitd labor ex-faoiory. All Sates: 

will be rep’ ’ " " 


carry a I yr I 
are Final. Cfefe 


efecttve items 
turns arc not ei 
imisl be in nrij 


! replaced at our discretion. Rc 
RMA 


NETWORK PC FACTOftYOURmOCATEDAT46M&0$mET r UNCOLM NEBRASKA 685 W ^ advertisement are subject to change without notice. 


without a RMA number. All_ 

packaging. Prices, lerurs and information in 
ire suBjcct 
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Circle 207 on Reader Service Card (DEALERS: 208 > 


* MEMORY UPGRADE SPECIALS * 


Check these prices before 
buying from someone else. 


COMPAQ 


IBM PS/2 


Apple 


Model 

1MB 

4 MB 


Model 

512K 

1 MB 

2 MB 


Model 

1MB 

2 MB 

4 MB 

2S6e 

$195 

$615 


30-266 

$69 

_ 

$185 


Plus 

$83 

$165 

$305 





50 

$69 

$160 

$315 


SE 

$83 

$165 

$305 

386/16 

$195 

$615 


50z 

$69 

$160 

$315 


SE/30 

$83 

$165 

$305 

386/20 

$195 

$615 


55sx 

$69 

$160 

$315 


MAC II 

$83 

$165 

$305 

386/20e 

$195 

$615 


60 

$69 

$160 

$315 


MAC llx 

$83 

$165 

$305 

386/25 

$195 

$615 


70 

— 

$160 

$315 


MAC Ilex 

$83 

$165 

$305 

386/S 

$195 

$615 


80 


$160 

$315 


Laser ll/NTX 

$135 

$255 

$505 









SIMMS for 

MEMORY EXPANSION BOARDS 


For our ORCHID RAMQUEST. AST 
PREMIUM and INTEL ABOVE BOARDS.... 

256x9-80n$ or 100ns SIMMS - $35 

1x9-BGns or 100ns SIMMS - $94 


CALL US FIRST ... or ... CALL US LAST 

Orders taken 24hrs via voice or fax 

1 - 800 - 776-5374 

FAX: 1-714-262-3270 


D-RAM PRICES 


, A division of Project 
Designed Systems* Itic. 
4000 Barranca Pkwy, 
Irvine, CA 92714 


256 x 1 

70ns 

*5 

80ns 

$4 

100ns 

$8,10 

256 x4 

¥12 

$11 

$9 

64 x 1 

- 

- 

$1.75 

64x4 

— 

$5 

$4 

t Ivteg x 1 

$11 

$9.50 

$8.75 


Please call for products, speeds 
and configurations not listed in 
Ihis advertisement We will lry to 
match or beat any competitors 
advertised price. Quantity 
discounts are also available 


All parts/producls Brand New A Guaranteed 
Prices arid availability are subject to change 


No surcharge for using 
MasterCard, Visa, or 
American Express. 

Purchase Orders will be 
accepted from Fortune 
1000, Government nr 
Scholastic Institutions, 
and Qualified Firms. 


I Prices good for mall orders 
||U B it B rC B rd| only. California residents 
' | add 6.5% sales tax. 




All returned orders will be 
subject tol 5% restocking 
fees. Shipping charges are 
n on - refundable. 


Scottsdale Systems 


—Since 1960— 


1 - 800 - 777-2369 


COMPUTERS 


Altos W/Xenix_SAVE 

WYSE 386 25 MHz WYSE 2B6 

1 Year warranty . 13920 Mattel 2112 . Si 294 

WYSE 380 10 MHz .2214 Modal 211G 1351 

SAMSUNG 

S-9IX1Z0MH2 $2705 S-SSO & 4 12 MHz 1249 

S-330 XT 10 MHl 711 

MATH CO-PflOCESSOHS ... CALL 

SCOTTSDALE SYSTEMS 
3B6 SX.$1595 

Choree c-1 Full Size Desktop Case cu Baby Desktop Dr Baby Tower Case 

306-33 MHz ., W ...S3925 

Choice 01 Full Site Desktop Case or Full Size Tower Caw 
EaCfi Scottsdale Machine Has a 1 Year Warranty Oil Parts S, LatKK via 
Overnight Service on Warranted Products 

TERMINALS/MONITORS 

WYSE TERMINALS MONITORS 


WY -30 G/A-w/Kayboard . 

. S299 

NEC 2A/3D .. 

S499.04B 

WY -50 G/A-w/Keyboard . 

.. 377 

NEC 4D.'&D. 

$11 GO 2335 

WY-eO G/W.''A w.,Keyijear<j 

.405 

MitsutiiuM Damoncl Scon 

52$ 

WY 99 GTA-w/Kfiyboar 

J63 

ScWrj 1440 

815 

WY-150 G/W/A-wiKeyboard 

367 

Sony 1303.(302 

$577,049 

WY-212 GrW-w/key board 

. 1439 

Hilachi Super Scan. 

.. $1999 

WY Heigm Adijuslatiie Arm 

&5 

phillrps 20' Hr-Res . 

2059 

QUME 


WYSE MONITORS 

QVT 101 Plua&ArW . 

£316 

WY 53a G.'A . 

S159 

GUT 11 $ Plus G/AW. 

. . 395 

WY 550 AW. 

. i?9 

QU7 pffij Plus GiXW 

443 

WY 650 

459 

QVT PCT &'AW 

305 

WY 700 

695 



IMTEC 


IBM TERMINALS 


ImTac l25GAr'2G11W.. . 

$79/110 

ISM 0, Year Warranty . 

CALL 

ImTec 1453' 14530 

355.340 

Link MC 5 

405 

ImTec 1405 N 

419 

Alters 7 .. . 

. . 457 

ACER 


KIMTRON 


i4" Mulliscan. 

$430 

KT-7CPC.--- 

$349 

I4-VGA04O* 480 

5M9 



14' Ambm nonpars 
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Call Scottsdafo Systems today tor quality brand name 
products and expert service at compeliti ve prices. 

LEASING AVAILABLE 
INTERNATIONAL ORDERS WELCOME 


52339 


. 3129 
. 3579 


AiOLP 3500 
A&D.'LP 3700 . 

LP-3700-8... 

LP-4dOOt . 

IP-40QEJO 

Vinyls Cutting Macrunas 
Blades & hot Tips 

HOUSTON INSTRUMENTS 

Img Mh' M0S 

DMP 5Z/5Z UP 
DMPSLK7MP 
DMP61 OL MP 
DMP 03 DL MP 


ENTER 


CALCOMP 

1023 Artisan Pfcn Platte* .C 

1025 Arlisan Pen Plotter A 

1043 Duel Mode L 

104fl GT W/Ptet Mgr L 


PLOTTERS 

Roland DESKTOP PLOTTERS 

i Year Warranty 

DXY1100 3314 

DXY 1200 Elaalroslalic 
Paper Held .. .. ..1339 

0XY 1300 Electrostatic 
Paper Held 1759 

Roland DRAFTING PLOTTERS 
I Year Warranty 
S9B2 CRX-3W A-D&ze $3579 

2425.'3»56 GFK-4WJ A-E Si» 4509 

Roland FLATBED PLOTTERS 

1 Year Warranty 

OPX-2MO 3 Pen w^Sland . ST909 
OPX-22O0 9 Pen w/Siend 
Paper Hold 3859 


CALL 


2941 3895 
.3743 
4737 


HEWLerr PACKARD . 

OPTICAL SCANNER & SOFTWARE LTX 320 

Data Copy CALL 

Panasonic RS-606TWG . $1037,' 1315 
Microtek CALL 

AMT 

AMT ACCEL 500 kitrfta- Plat $1099 


OPX-2500 Pen ar Patrol 

w:'Stand .CALL 

0PX 3300 S pen w/Slond 3329 

□PX 3500 Pen dr Pwro* 

w^Stand .. CALL 

Roland THERMAL PLOTTERS 

LTX42Q.-.. $10,496 

7499 

LTX-120. ..2246 

Rnland CAMM MACHINES 

Software A Accessories CALL 

Authorized Service tor HoNe-ng 
Plotters and Camm Machines 


KURTA 

Lifetime Warranty On Kurta fS-3 
15-1 U?*l2 Cordless 4-bultpn 
cursor pen stylus and 

inlarlaca kil.S43S 

IS-1, 12x17 Cordless 4-button 
cutsoi pen slylus and 

inlarlaca Ml . 629 

CALCOMP 

Cal Camp 20120. 12x12.$365 

Cal Comp 91 tK) Senes CALL 

Cal Com 9000 Senes CALL 

Cal Comp Vita ..1SS 


DIGITIZERS 


MIRUS 

Das'nipp Digital 

Slibemakmg wrtti Driver.5379 

SUMMAGHAPHIC5 

Lifetime L/mited Warranty 

12x 1 2 Summaskelch It.S355 

i2xi6 Pworessioftai 629 

HITACHI ... CALL 

GENIUS TABLET 

iZxiJPirifc Stylus and Software 
3 Year Warranty on Tafiiei $239 


Call for pricing on largor digitizers 


PRINTERS 

Alps Allegro $345 

Alps 324L 735 

Amt Accel 500 1299 

Canon BJ-130E 725 

Pnrtasonie 11W* 237 

Paniisduc 1160 165 

Oxidate AH Models CALL 

OTC AH Models ... CALL 

GKMCWn All Models . CALL 

Toshiba All Model* CALL 

Crttzan All Models .. 


LPSSin . 
LPB-4 


□Konix 1 SOP OO OP 
NEC P-P20t) 
NECP-5200 
NEC P-5300 
NEC LC-39D . 


CALL 


CALL 

CALL 

$2ff9 

495 

CALL 


315 
505 
659 

.1159 

BOARDS 

CALL 

Vartimm All Models 
«nr?A _ 

CP&ra All Modute . 

P«rwHtf vcft Plus 
Paradise Pml 
Control Systems.'NEC 
Fhunder Nee! aiccnip C ALL 

MODEM 

U S- RoboliCS all models .. SAVE 

IWULTTTECH SYSTEMS 

all ntodals. .. SAVE 

INOVELL 

ARCNET 

Coax Sladopoicgy S112 

■10 BitCcxa* . 360 

TIARA ETHERNET 

■LancardE PC 8-B<! 215 

TIARA AHCNET 

■LancarcL'A PC.. 61 

SYNOPTICS 

'25O&2510 Workgroup CALL 

LASER PRINTERS 

QUME APPLE & IBM __*3199 

HP LASER H .1699 

PANASONIC 3440 1199 

PANASONIC 4450 3935 


PACIFIC DATA 

ZSTft t —™.„. 

Ploltei n a Cartndga 

IOMEGA 

Bernoulli Bok 
0 120 1 71. 4 MB Internal 
H 4 1 44 mb Internal 
Paces do nol tndude 
ALLOY 
P C. Slflvei'lGN 
nt«x -- 


$095 

1095 


$738 

G12 

375 


LAPTOPS 
TOSHIBA 

t 1000. tlfYuiie Carrying Case, 


CALL Printer CaW4 


Diconix 

$1069 


POWER PROTECTION 

QalasinHd all rrasdals __S. 

Said Power Systems ail madete..,.. v 
TripptdE q all E 

TAPE BACKUP'S 
Fmteattcl Syslams all models S 

Genoa an models .- v 

Irwin all models „ r „ r . r „ r „ rrl . r „„„ mr .. E 

SAMSUNG 

Samsung 200 . S2S52 

HARD DRIVES 
CDC IMPRIMIS 

T >da> Warranty 

72 MB thru 600 MB CALL 

Priam . CALL 

SOFTWARE 

CAD SOFTWARE 

DESIGN CAD .$220 

EZ CAD 139 

TURBO CAD . 69 

MULTI USER 

SCO Xenix 300 5510 

Conuurrenl DOE 386 10 User ... 310 

All suhvrare sales are (Inal. 


Scottsdale Systems • 1555 W. University Dr., Tempe, AZ 85281 

Vroes listed are tar cash MasterCard and V^sa arid 1 67%. AZ resedenis arid fi- 1/25Ltex. add 3% for COD., add 5% tar P Q Inlarnal'anal orders welcome All nanis m new wild manul*durei"s warranty. 

1*^ Relumed proriucls subyeol tt> 20% restituting lee and in new condition in ongin^d pocko$^ing wild etii warranty cards manuals and cables. No credo ussued attar 30 days Iram date □* snipmarn We do not ^<omniee 
iXuripalEtPility. Personal nod company &ecM$ take up 10 S days Id otear Priues and SOecitoiliunS Sub»«i 10 Chenflo Produd sufiject in avadatrilUy. air applicable bademaAs reoagnized and on lile 

602-966-8609 _ SERVICES (Mon - Frl) 602-731-4742 FAX 602-966-8634 
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Circle 91 ms Reader Service Card (DEALERS; 92) 


WE ACCEPT INTERNATIONAL ORDERS 


First Source International, Inc. 

4000 Barranca Parkway, Suite 250 
Irvine, California 92714 

Phone: (714) 262-3226 FAX: (714) 262 


1-9145 


INTERNATIONAL 


IBM PS/2 


MEMORY MODULES 

Models 30-286 r 50,5QZ.60 

51 2K Ki! 30F5348... . $89.00 

2M B Kit 30F5360 „ .. $299.00 

| Models T0-E61/121 

1MB 6450803 *.,****,.. $169.00 

| Models 70-E61/121 r 50Z t 55SX 

2MB 6450694 . $325.00 

I Model 7D-A21 

2 MB £450603.,..*-.$329-00 

MEMORY BOARDS 

Model 30-141 

1 MB 6450375 .. $349.00 

Models 80-111/311 

2MB 6450379 . $575.00 

| All Models 70 end 80 
0-SMB with 2MB 

6450605. $1250.00 

aaan 

Apple LaserWriter ILNTX 

1MB Kit M6005 . $279.00 

4MS Kil M6006 ....*.,.. $769.00 

Hewlett-Packard LaserJet It & IID 

1MB 33443B . $225*00 

2MB 33444B . $339.00 

4MB 33445B . $555.00 

Hewlett-Packard LaserJet IIP 

1MB 334 74A . ........... . $189.00 

2MB 33475A $325.00 

4MB 33477A . .$529.00 


LASER PRINTERS 

FOR APPLE AND HEWLETT-PACKAfi0 


COMPAQ 


MEMORY MODULES 

Deskpro 286 

512K Kit 113012-001 .. $85*00 

Deskpro 286-E.386-20 20E25,Portable 3 
1MB 113131-001 $249.00 

4MB 113132-001 .... .$549.90 
Portable 386 

1 MB Kit 107651 -09 1 ...... $325.00 

Deskpro 386-16 

1MB Kit 108071-001 . $289.00 

4M B Kit 108072-001 .... .. $869.00 

Deskpro 386S 

1MB 113646-001 ***..$249.00 

4MB 112534-001 .. $549,00 

Deskpro 386 33 

2MB 115144001 . $489.00 

MEMORY BOARDS 

SLT-2S6 

1MB 110235-991 - - $465,00 
Portable 386 

4MB 107653-001 *...$1245,00 

Deskpro 386-16 

1MB 108069-001 .. $475.00 

2MB 108069/71 -001 $025.00 
4MB 108070-001 .... $ 1399.00 
SMB 108070/72 901 $2499,00 
Deskpro 386-20E 

1MB 113644-001 ...... $395.00 

4MB 113645 001 .*.* $1T 45.00 
Deskpro 386S 

1MB 113633 001 . $349.00 

4MB 113634-001 ****.. $995.00 


AST 

Premium 2B6 


51 2K Kit 500510-001 ...... 

... 579,00 

Bravo-286, Workstation 


512K Kit 5DQS10-010. 

., $89.00 

2MB Kil 500510-002..... 

$269.00 

Premium 3B&-1 Bj'20C 


1MB Kil 500510-007. 

$129.00 

4M:B Kil 500510-008. 

. $379.00 

Premium 386-20 


1MB Kil 500510-003 . 

$129.00 

4MB Kit 5OOS10-0Q4 . 

$379.00 

Bravo 386 SX 


2MB Kit 500510-002. 

.$269*00 

4MB Kit 500510-008. 

$379.00 

Premium 386-SX/25 


1MB 50071S-001 

$175,00 

Premium 30^33,48^25 


TMB 500718-002. 

.5179,00 

APPLE 

1 Models PILOSE,SE-30JUICX 


1MB Kit MO210. 

$109,00 1 

4MB Kit MO2707. 

$339.00 ■ 

1 Models Pius.SE 

H 

2MB Kit M0219 .. 

.3169,00 B 

■ Model lECi 

r 

^ 4MB Kit MQ292LL-A 

3385.00 J 


OUTSIDE CA 1 -800-535-5892 



IBM TYPE 

AEJD$mi>DF0R SIPPS 
iMxQ-BO „$959.0C: 
lMxS-12 ... $95.00 
1M*9-10 $100.00 
1MX9-80 ..$105.00 
1 Mx9-70 ,.$115.00 
1MX9-60 ... SC ALL 


FOR EVEflEX, 
DELL, AW, SUN 
MICROSYSTEMS 
WESTERN DIGITAL 
AND MANY MORE. 


m 

m 

DIP.ZIP.OR SOJ 

1 viv 1-10 .. 

$10,00 

1 M:< 1 -SO . 

.$10.50 

lMxl-70. 

.511.00 l 

iMxl-GO .. 

3CALL 

256x4--0 

$12,50 

256y 1-GC 

.513,00 

25Ex1 ID 

. $3-50 

256 n i-en 

. . $3.75 

256x1 70 

$4.95 

256x1-60 

...35,50 

G4Kx4 10 

..34,75 

ti4Kx4-S0 

.. S5.50 

64 Kx 1-12 

$2,55 

64Kx1-10 

32.85 


WE ACCEPT PURCHASE 
ORDERS FROM GOVERNMENT 
AGENCIES, UNIVERSITIES, AND 
QUALIFIED FIRMS. 


iiBBira 




WE CARRY A FULL LINE OF MEMORY 
PRODUCTS FDR HEWLETT-PACKARD 
TOSHIBA ZENITH, ANO MANY OTHERS 


NO SURCHARGE ON MASTEHCAfiD /VISA 
1 YEAH WARRANTY ON ALL PRODUCTS. 

20%' RESTOCKING FEE ON ALL ftEFUSED ORDERS 
AND NON- DEFECTIVE RETURNS. RMA# HEQUERED 

DUE TO SHORTAGE, ALL PRICES SUBJECT 
TO CHANGE WITHOUT NOTICE 





■TOSHIBA 

Iaptopc 


Call far Idui lease 


Tl600-286/12Mhz 

# 20MB hard disk 

# 1.44MB 3W floppy 

# EGA bacldlt display 

# Battery/AC 

# ll,16lbs. 

$2749 

T1600 - 40MB $2999 


T3100-286/12Adhz 

same as T 1600 with: 

♦ HiRes CGA gas plas¬ 
ma display 
(no battery) 

$3399 

T3100 - 40MB $2645 
T3100SX $3595 


383-3199 


orders only 


714 - 898-8626 


customer service/foreign orders 


FAX: 714-891-1202 


T3200- 286/1 SjMhz T5100-3 86/1 GMhzl 


TIOOO smallest laptop 


6,4 lbs 

# 2 720K floppy 

# 1Mb RAM 

# LCD backlit 

# Battery 

$1335 


$595 

T1200HB 

# 1 floppy 

* 20MB 
hard drive 

$1795 


LASER PRINTER 

i laser 6 $1195 


* 40MB hard drive 

* 2 expansion stats 

* EGA gas plasma 

* 1 MB RAM 

* 1.44MB 3V*?' floppy 

* 100/220v (no bat¬ 
tery) 

$3199 

T3 2 OOSX-3 86/1 GMhz 

* 40MB hard drive 

* 2 expansion slots 

* 1.44 M B 3 W floppy 

* VGA gas plasma 

* 110/220v - 17lbs. 

$3785 


Page I 


LAPTOPS 

ZENITH LAPTOPS 

Mlnisport 2MB RAM SCall 
Supersport 184 $-299 

Supersport 164-2 31899 

Supersport 266 20MB 32499 
Supersporf 286 4DMB S2699 
386SX 40MB SCall 

NEC LAPTOPS 

Ultralite 2MB $1695 

Prospeed 286 20MB $2795 
Prospeed 286 40MB $2995 
Prospeed 366 40MB $3895 

PACKARD BELL 286-20 $1765 


MITSUBISHI 


FREE 2400 MODEM/CARRYING CASE 

MP286-210 2 FD SI295 

MP 286-220 i FD. 20MB S1695 
MP 286-240 1 FD. 40MB $2098 

COMPAQ LAPTOPS 

LTE 286 20MB S225Q 

I TE 286 40MB $3250 

EPSON LAPTOPS 

Equity LT 20MB $1595 

Equity LT 286E SCall 

SHARP LAPTOPS 

PC 4602 2 FD Si 195 

PC 4641 1 FD. 40MB Si595 

PC 5541 266 40MB $2395 

MZ 100 2 FD $899 


HYUNDAI 

Super LT3 286 with 20MB $1695 
Super 3B6S SCall 

TEXAS INSTR. 

Model i 2 266 20MB $2599 

Mode! 25 286 20MB $3099 

Model 45 286 40MB $3399 

MORE LAPTOPS 

Samsung 52399 

Peqot , „ SCall 

Atari portfolio Ii5“$399 SCall 
PSION SCall 

Bondwell 8200 1 nbppys $795 

AD 500 


P.C. 


TELEPHONE 


PRODUCT CENTER 


* 2M0 RAM 

* EGA gas plasma 

* T 10/220v 

T5100 40Mb $3695 
15100 100Mb $4599 

T52O0-386/2OM1lz| 

* 2MB RAM 

* 2 expansion slots 

* VGA gas plasma 

* 1.44MB 3W floppy 
With 40MB $4549 
With 10QMB $4945 

PRINTERS 

EXP writer 301 laptop 
printer $335 

* 4lb$ # 24 pin 

* 2KB RAM * Battery 
EXP writer 311 24 pin $379 


FAX 

$299 

SANYO 

SF2U/SF5U $555/3959 


u r T 

EPSON FAX SANYO 

(lowest$) |F2U^F5U $555/3959 

W/GMtfer FT0D0 S635 J1 ■' ' 4 " 

F2000/F3000 $695/765 RICOH 
CANON FAX RICOH RF850 $598 

C ANON Fax 8 S569 l?ICOH ^00 S646 

CANON lay 20 S725 RICON R " 920 3899 

CANON Fay 25 RICOH Fax 15 $1029 

CANON Fax 270 IlfegH Fm|5 SH99 
CANON Few 350 S1 795 R | C q H f x £5 $1425 

PANASONIC SHARP 

£5? 80 ■ a, i 5 dB SHAI?p FO 230 S 639 

I KXF Sin5H SHARP F0 215 $675 

PANaIax UF 140 'S 6 W ^ £ 330 5699 

, PANAFAX UF 150 3695 ° f®§ 594^ 

PANAFAX UF 250SI 159 ,7' ?ji S nL 

PANAFAXUF26DS12 W |^^^]^ 

MURATA pAX CARDS 

^5 QucdramjT 96 Q 0 S f 99 

^ UO ! Q ™ <£8* QuadrarrUTFax- 
Murato F30 *1349 PORTABLE S326 

GuiSll0/220v $498 Dn 

t !|9 9 r%i 3 m Complete PC 

Jj b2W Fqx board 960Q 5399 

TOSHIBA _ _ 

TOSHIBA 3200 $598 

T360Q $745 

T3750 $855 

T.P.C, 12603 Hoover St-, 

Garden Grove. CA 9264 1 

Ten": ThA«pfopaynemaocet Gscover. VISAMCCOD-fk-siockmg 22 '-= 
We accept Cartels Cneds *a.e*-ea io' s!ole«*. pern Laras. P»*»s sucjecl to cfcangs 
at '5-3'£E ‘■^•□1 Defective iSsns i eo-sirea m wa rra^fv NO R ETL'RNS 


FAX CARDS 

Quadra m JT 9600 $399 
Quadram JT Fax- 
PORTABLE $329 

Cample fe PC 
Fax board 9600 $399 


SCANNERS 1 

Complete PC 


Fufl Page 

$499 1 

Mitsubishi SPMU21 OAF 

$595 1 

Chinon wt+h OCR 

SCall 1 

Genie Scan w/GCR 

$599 | 
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PC-LabCard ■ PC-LabCard ■ PC-LabCard 



Bus Expansion System 
for XTs & ATs 

PCX-795 

* Huffcrcxl driwr/raehw circuits 
o*3 extended sba 

* Adtkm cant plufi in/om without 
dlsiurhinR host PC 

* Extended slots an? software ttmpaimt 

* Cable assembly for I meter extenslm 
from host PC 

* DMA supported 

For Your Catalog Call 
408-293-6786 


A 


^dvantech 


Circle IB on Reader Service Card 


MOTHERBOARD MADNESS 

386-25, 64K, 62 MIPS, OK 

$1050 

386-33, 64K, 8.2 MIPS, OK 

$1550 

• Cache 64K/256K selectable 


• AMI BIOS 


386/SX, OK 

$330 

286/12. VLSI, OK 

$140 

VIDEO CARD SALE 

ATI 1024 OEM 

£185 

Genoa 1024 

$195 

Paradise 1024 

$260 

Paradise VGA+ 

$190 

Video Screen 1024i 

$235 

VGA 1024 

$105 

Call for Everex & AGI System 

Schwab Computer 

730 E. El Camino Real 


Sunnyvale CA 04037 


| Tel; (40B) 245-6666 Fax: (408) 245-31031 


Circle 305 an Reader Service Card 


SAME DAY SHIPPING 


R & R Electronics 

6050-X, McDonough Drive, Morcross, GA 30093 

(404) 3641777 • Fax (404) 363-9659 

Frfcee subject to change without notice 


SIMMs add S2 for SIPP 


PS/2 

Call 

256Kx9-80 

$32 

1Mx9-7Q 

$95 

256Kx9-100 

$30 

!Mx9-80 

$92 

1Mx8-80 

$83 

lMxO-lOO 

$90 

IMxS-lGO 

$81 

DRAMS 

256K-70 

$4.00 

64x1-100 

$ 2.25 

256K-80 

$3,80 

64x4-100 

$ 4 DO 

256K-100 

$3.30 

256x4-100 

$10.00 

256K-120 

£2.80 

lMxl-80 

$ 975 

256K-15G 

$2 30 

IMxl-lOO 

$ 9,50 

MATH CO-PROCESSORS 

8087 

% 90 

8C287-12 

$285 

8087-2 

$115 

80387 SK 

$335 

8087-1 

$165 

80387-16 

$315 

80287-6 

$135 

80387-20 

$355 

80287-S 

$185 

80387-25 

$450 

80287-10 

$215 

80387-33 

$550 


800-736-3644 




19 " Rack Mountable 


ipc- 600 Industrial PC 

* 19" Hack mountable chassis 

* 1 1 Slot passive backplane 

* Supports 80286 nr 80386 CPU and 

“ Coding fan with removable air filter 

* Special hold-down clamp its protect plug-in cards 
against vibration 

■ Shock mounted disk drive housing supports 
l half height drives 


ms 

For Your Catalog Call 
408-293-6786 


Circle IS on Reader Service Card 


fllf MARVMAC 



of discounting 
Tandy®' computers, 
““ Fax and Radio 
Shack 9 products 


Radio Aiaek q C q Tanc * y 


We will meet or beat *.. 
GUARANTEED LOWEST PRICES 


(Ilf MRRYMflC INDUSTRIES INC. 
22511 Katy Fwy. 

Katy (Houston.), TX 77450 
1-7B-392-0747 FAX (70) 574-4567 


Toll Free 800-Z31-3680 


Circle ISO an Reader Service Card 


90 KHZ 4-CHANNEL 
SIMULTANEOUS 
SAMPLE/HOLD WITH 
12-BIT RESOLUTION 

SINGLE PIECE PRICE $995 

* For IBM PC/XT/AT* and 
compatibles 

■ 32K data buffer 

* Pre-trigger or post-trigger data 
or any combination of both 

* Stream data to dfsk 

■ Two 4-bit optically isolated 
output ports 

* Event marker and auxiliary inputs 

* Flexible and expandable 

LAWSON LABS, INC. 

5700 Raibe Road 
Columbia Falls, MT 59912 
406-387-5355 
800-321-5355 



RAM/ROM Disk Card 
for “Diskless” PC 

PCL-790 

■ Replaces mechanical disk drive by solid-state disk 
- Interchangeable SRAM or HPR0M memory module 

* Supports up to 4 cards in a single PC with 
power-on auto bool capability 

* Ideal (or high speed, heavy duty access and high 
reliability applications 

Advantech 

TM& Canada;^Jose,CA 
It!: 408-293-6786 Fax 40^2934697 
Europe & Asia: Hupei. Taiwan Advantech 

Td: 8S6-2-9184S67 Pax: 9184566 


A 


Circle 18 on Reader Sendee Card 


VIDEO FRAME GRABBERS 



MODEL RESOLUTION 

HAT 256-4 256 X 256 X A 495 

HRT 256-3 256 x 256 X 6 795 

HRT 512-8 512 x 512 x 3 995 

HRT 512-24 512 x 512 x 24 1995 

- IBM PC/XT/AT COMPATIBLE 

- DIGITALIZE IN HEAL TIME 

- composite VIDEO IN 

- 24 BIT RGB OUT except model HRT 256-4 

16 level gray scale out 

- SOFTWARE LIBRARY OF IMAGE ANALYSIS ROUTINES 

- FREE SOFTWARE UPGRADES TO REGISTERED OWNERS 

- FULL CREDIT ON UPGRADE PURCHASE IN FIRST YEAR 
RETURN OLD BOARD AND JUST PAY DIFFERENCE 


HIGH RES TECHNOLOGIES 
II nT PQ.flOX 76 
n jl I LEWISTON, NY 14092 

PHONE 416-497-G493 FAX 416 497-1988 


Circle III on Reader Service Card 


STAND-ALONE UNIVERSAL 
PLD PROGRAMMER 

Costs Less, Performs More 



Ralpro-Zx™ is an intelligent prog rammer 
supporting PLDs from a wide variety of sources. 
Works with any PC or computer using a serial 
port. FREE one year device update and warranty. 
Price $995. 


1201 N.W. fifth Place 

- j-m W— m m-t _ - ft- Lauderdale, FL 33309 
LOGICAL FAX: (305) 97443531 


1-800-3317766 


Circle 226 on Reader Service Card 


Circle 139 on Reader Service Card 


Circle 141 on Reader Service Card 
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„B MICRO-MAIL 


1545 BOURBON PKWY 
STREAMWOOD, IL 60107 
FAX: {708) 213-9340 



PRINTER HOOK-UP WITH NO CABLES!! 


Now connect printers and computers without cables by using existing AC power lines 
why pay for cabling that's already there? Equipment can be anywhere in a room or even in 
different rooms. Add as many computers to the printer network as you want by jusl 
plugging in another Cabfe-Efiminafor . No special tools, expensive cables or exorbitant 
installation costs. Adds another dimension of flexibility and convenience when laying out 
adding to or just moving things around in new or existing offices With Cable-Eliminator s. 
when printers, plotters or computers are in the wrong places, jusl move Ihem and plug 
them in. Since special software is not required, Cabie-Eliminatofs operate whh any 
computer or printer equipped with the industry standard Centronics compatible parallel 
printer port. Additional computers can be added to the Cabte-E/rminafor printer network at 
any time and, in addition, two separate and independent networks can operate simul¬ 
taneously on the same AC power line circuit 


COMPUTER MODEM . .*159 

PRINTER MODEM .. *159 

ONE COMPUTER MODEM AND 

ONE PRINTER MODEM.. *. *279 

TWO COMPUTER MODEMS AND 
ONE PRINTER MODEM ........ *399 

Dealer Inquiries Welcomed 




■ Easy to expand 
•Nothing else to buy 
•No software to install 
■All plug-in installation 


■ Plugs into any AC outlet 

• Complete and ready lo use 

■ Hook up several computers 
to 1 printer 





200 WATTS 

- POWER-STAR POW 200 

" PLUGS INTO YOUR CIGARETTE LIGHTER 
HOUSE CURRENT FROM YOUR CAR .- 
WITHOUT A GENERATOR!!! 

UNBELIEVABLE USES 

Brainstorms Power Star provides 
115 voit AC from your car. Simply 
plug into your lighter to power 
any 200 watt portable computer, 
printer, monitors or 1 Go's of other 
appliances or equipmenl Even 
charge batteries - it's convenient, 
trouble-free, easy to use and it’s 
the smallest and Feast expensive 
power supply of it‘s kind 

Dealer Inquiries Welcorru t 




* Expands usage of existing Imp 

* Operates four diHonsnl telephone devices on one 
line 

* Operates on single or multiple line phone Systems 
- Processes each calf after 1i*a ring 

* Automatic swrtctxng lo lax. answering machine, and 


* Screens each cell lew auto-dfeling lax lanes or 
reverse modem lanes 

■ Automatically transfers voice calls lo phone syslem 

* lone or pulse (rotary) transfer Ed fex 

■ Remote tone access to Fax and auxiliary device 
(PC, etc) 

* Pays For itsell In less Ihsn six months 

* User programmable Features 

■ Programmable security codes tor auxifiaay device 
and lax 


Brainstorms ASAP TF 505 

Share your FAX, MODEM, PHONE and 

ANSWERING MACHINE with ONE line. . r 

HO* The ASAP TF 505 WOrkl 

Wh«n iht TF 505 i( connected to ydut [ekeptigne hue il wilt answer e&th 
incoming call on IPs first ring listening lor an incoming tax signaJ [beep (ones) 
lrJtn$mille0 by mpst l|i machines 11 |hn bfrftp. Idnn" ere htidnl the cell is 
immediately transferred to your rax without ringing, your pho^e AH other cans, 
including 1x« Cilfc* without "beep son®? " writ ring Ihrough 10 your phonejit 
These calls can also be I rensle-rred to your tar trorn any es tension phone 
WtHjn you'io IDny Iwm Ihe phono, a caller can ittuavp a irusssag^ 0 n your 
answer .n g machi ne end also Irarvsler to your lax H an answering mac hi ne ■ s nol 
used tax tolls vritfibut "bmp tone" signals onr SialofnaireiUy transferrnp iq your 
lax on the second ring. 


.. .and you save 
$800 to $1400 per year! 


Dealer inquiries Welcome 



HARD DRIVES / KITS 


VIDEO CARDS 


MULTI-FUNCTIONAL - I/O CARDS 


SEAGATE 

20MB: ST-225 KIT w/WD 8 BIT CONT $249 
INCLUDES CABLES &. SOFTWARE 


40MB: ST-251-1 HALF HIGH 28ms 


$349 


40MB: ST-251-1 HALF HIGH 28ms $349 
INCLUDES CABLES &, CONTROLLERS & 
SOFTWARE 

4BMB: ST-157N 3.5" HIGH SPEED 28ms 
SCSI $399 

BOMB ST 296 FM HALF HIGH. 28m 5 SC$I$499 


CARD DRIVES 


HARO DRIVES ON A CARD, PC/XT 
SG 124CD-20 21MB, 40ms $289 


SG 138R C D-30 33 M B. 33m s $329 

SC 157RCD-50 49MB, 33ms $405 


ATI 

AT 1307 VGA WONDER 256, 16 BIT. 
VGA-CGA-EGA-MGA ANALOG & TTL 
1024x768 $265 

AT 1310 VGA WONDER 512, 16 BIT. 
VGA-CGA-EGA-MGA ANALOG & TTL 
1024x768 $329 

paradise 

PAR 500 BASIC VGA CARD VGA-EGA-MGA 
640x480 256K RAM $134 

PAR 560 VGA PLUS CARD. VGA-EGA-MGA 
900x600 256K RAM $169 

PAR 5B0 VGA PLUS 16 CARD. 16 BIT VGA- 
EGA-MGA 800x600 $219 

PAR 620 1024-256 VGA CARD, 16 BIT VGA- 
EGA-MGA 1024x760 $239 

PAR 660 1026-512 VGA CARD. 16 BIT VGA- 
EGA-MGA 1024x760 S299 


DFI 224 MF-100 6-PAK CARD OK r PAR¬ 
SER-GAME-CLOCK $75 

DFI 228 MF 3000-AT EXPANDABLE TO 
3MB $139 

I/O CARDS 

DFI 244 1/0-500-AT PAR-5ER-GAME- 
SHORTCARD $59 


PRINTERS LASERS 


PAN AGO N F C KX-P1124 $289 

BROTHER HL-8 LASER $1899 

PANASONIC 4450 LASER $ 1399 


US ROBOTICS 

SPORTSTER 1200, INTERNAL 1200BPS- 
HALF CARD w/SOFTWARE $79 

SPORTSTER 2400. INTERNAL 2400BPS^ 

HA LF C AR D w/SOFT WAR E $ 139 


TAPE BACKUPS 


ARCHIVE 

AR 5540XL - 40MB INTERNAL TAPE DRIVE, 
QIC-STREAM SOFTWARE $329 

AR 55B0XL - 80MB INTERNAL TAPE DRIVE, 
QIC STREAM SOFTWARE $469 


POWER SUPPLIES 


XT 1 SOW $59 

BABY AT 200 W $69 

TOWER AT 230 W $75 


BATTERY BACKUP SYSTEMS 


TRIPP LITE 

BC-200 WATTS 2 OUTLETS $249 

BC-325 WATTS 4 OUTLETS $359 

B C-4 50 WATTS 4 OUT L ETS $399 

BO- 750 WAT TS 4 O UT L ETS $ 549 

BC-120O WATTS 4 OUTLETS $B49 


WE ACCEPT GOVERNMENT 
fc SCHOOL PURCHASE ORDERS 


KEYBOARDS 


MONITORS 


CLICK & NON-CLICK 


$49 


NEC 2A 
NEC 3D 


CONTROLLERS 


ADAPTEC 

ADI 540 16 BET FNTELL SCSI HOST 
ADAPTER 1:1 J2B9 

ADI 542 16 BIT INTELL SCSI/FLOPPY 
HOST ADAPTER 

WESTERN DIGITAL 
WD2QQ AT 16-BET HARD DRIVE 
CONTROLLER $99 

WD206 AT 16-BIT HARD FLOPPY 
CONTROLLER $119 

WD216 AT 16-BIT HARD DR CONT 1.1 
INT $119 

WD216 AT 16-BIT HARD FLOP CONT 1:1 
INT. $139 

WD252 AT 16-BIT ESDI HARD DRIVE 
CONT $199 


math co processors 


INTEL 

80287-1 DM Hi 
80387 16MHz 
80387-20M Hz 
8Q387-25MH* 

80387-33MHZ 
80387-SX 

'Prices subjecl to fluctuate 


$470 

$625 


$240 

$366 

$404 

$524 

$635 

$329 


MEMO*** CARDS 


DFI 260 MEMO 20GQ-AT 16 BIT, 2MB 
ABOVE BOARD WITH OK 


DFI 264 MEGABIT 2MB. 16BIT EMS 4 0 
ABOVE BOARD OK FOR 286 & 386 J119 

Circle 301 on Reader Service Card (DEALERS; 302) 


1-800-TRY-MICR0 


1-800-879-6427 


30-DAYS REPLACEMENT 
FC<1 UNDAMAGED PRODUCT 
rN ORIGINAL CARTON 











































Circle 132 on Reader Service Card {DEALERS: 133) 


KNAPCO 

YES !!! /or 1990 KNAPCO 
DELIVERS THE POWER OF 


EMERSON UPS 


MASTER DISTRIBUTORS 



* Also below the AccuCard 
A low cost alternative to 
the use of standard 300 Va 
To 500 Va UPS systems. 

MAY 
PRICED 
AT 

$ 199 . 

IODELS 

WATTAGE LIST NOW 
UPS200 $412 $ 219 . 

UPS 600 $798. $ 499 . 

UPS 800 $998. $ 565 . 

UPS 1250 $1398 $ 769 . 
UPS 1500 $1798. $ 995 . 

SW 1000 $698 $ 439 . 



PC ET $798 
AP15KVA $3217. 
AP 3KVA $5550 
AP 5KVA $9499l 


$ 4199 . 

$ 5999 . 



true SINEW A VE or ONLINE 

KNAPCO DELIVERS THE BEST PftlCES !!!!J 


MAY SPECIALS 
POWER CONDITIONERS 
1250 WATTS ONLY *199. 
DATA TRANSFER BOXES 
A/B SERIAL BOX *14.95 
MITSUBISHI LAPTOPS 
MP 286 - 220 *1890. 

\ 800 - 541-8126 

FAX 80 - 449 - 0701 822 

80 449 0019 

kNAPCO 

QUALITY DISTRIBUTION FOR 45 YEARS 

1201 HAMLET AVE. 
CLEARWATER FL. 34616 


346 BYTE -MAY 1990 


Great 

Connections! 

Tell us the make and model of 
your computer and peripheral and 
we will guarantee a cable that 
works. N-E-D CABLE also 
stocks standard cables for IBM 
and Apple as well as switch 
boxes, gender changers, adaptors, 
Atlas modems, and related items. 



N-E-D Cable 
14 Kendrick Road, Unit 3 
Wareham Industrial Park 
Wareham, MA 02571 
Tel: (508) 291-2880 
Fax: (508) 291-2882 


Circle 182 on Reader Service Card 


M/C 
Visa 

Hem AMEX 


COD 


Prepay 


5.25 

DSDD 

.19 

.18 

.17 

5.25 

DSHD 

.38 

.36 

.32 

3.5 

DSDD 

.55 

.48 

.41 

3.5 

DSHD 

1.10 

.89 

.85 


Diskette Emporium 

Box 402, 110 East Hotchkiss 
Hotchkiss, CO 81419 

Orders only; T-600-322-5254 (24 hrs, 7 days) 
Inquiries; 1*303-753-3306 


Add jDI ea tor shipping on 5.25 disks and .02 ea 
for 3^5 disks, SI handling charge. COD orders 
add $2.75. 


Circle 78 on Reader Service Card 


JLaser 5 ■., $399 


Laser Printer Controller 




Thinking of buying a 

■ LaserMaster 

■ Intel Visual Edge'“ 

■ Kofax board 
JLaser 5 gives you the functions 
of all three boards combined into one, 
plus EM5: 

■ Fast laser printing 

■ Halftones on a laser printer 

■ Group 4 file printing and display 

^^TALL TREE SYSTEMS 

2585 E. Bayshore Hd. ■ Palo Alto, CA 94303 
(415) 493-1960 ■ FAX (415) 493-7639 

Yefuohs available lor HP &erliM 1 and Canon LBfM l«*r primon 
All product* arc tF«fcjrn«rkE gm™ rMpflclivB contpaniaa 

Circle 267 oa Reader Service Card 


EFFORTLESS 

EDITING 

between files — 

across applications — 

| / TM If you work with 

I / jfi . / more than one file, 

V you need Vq2 

^ II — the editor for 

1/ multi-file processing, 

OS/2 & DOS versions.. .both for $150 


1 - 800 - 284-3269 


GOLDEN BOW SYSTEMS 
2665 ARIANE DRIVE, #207 
SAN DIEGO, CA 92117 
(619) 483-0901 



Circle 101 on Reader Service Card 


8051 

Simulation 

$99 

The 8051 SIM software package speeds 
the development of 8051 family 
programs by allowing execution and 
debug without a target system. The 
8051 SiMulator is a screen oriented, 
menu command driven program that 
doubles as a great learning tool. 


HiTech Equipment Corp 

9400 Activity Hoad 
San Diego, CA 92126 

(619) 566-1892 


Circle ! 12 on Reader Service Card 


EZ-WRITER 

(E)EPROM MULTIPROGRAMMER 


Best Portable (E)EPR 
Programmer Money Can Buy. 



Stand-alorw 
Remote Control 
40-pin Micro Option 
All models witti 40 char, LCD 
GANCVSET (E) EPROM Option 
RAM; expandable lo 16 Megabit 
Modal KF. wilh Parallel Pod lor last Up'Download 
Universal (E)EPROM Support including 40-Pin Devices 
Mooel K3/C3, easy 3 key Operation 
Data I/O* Compatibility features 

■ —— — _ 1-800-523-1565 


BVTEK 


J in Florida (407) 994-3520 
Fa*: (407) 994-3615 
CA (408)437-2414 


Circle 44 on Reader Service Card 
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PS/2 model 30/286 . 

1895 

PS/2 model 50/30 meg. 

2395 

PS/2 model 70/60 meg. 

3695 

PS/2 model 80/40 meg. 

4395 

PS/2 model 70/120 meg . 

5595 

PS/2 model 80/115 meg. 

Call 

Call for other models 



camPAa 

386 S 40 meg. Call Call 

386 20E - 40 meg. 

.4195 

286E 40 meg. 

2275 

386 110 meg/25 MHz. 

7295 

386 60 meg/25 MHz. 

5895 

Portable III 40 meg/12 MHz. 

3995 

CARD & MONITOR EXTRA 


Call far other models 




Everex 


■VEREX— 


Step 286 - 12 & 16 MHz & 20 MHz 

1 Meg RAM 

Set up utility In ROM 

S/P, C/C 

Enhanced keyboard 
1.2 MB floppy 
DOS/BASIC 


Calll for 
your 
configuration 


Everex 


Macintosh 


5095 
.4095 
. 3595 


Mac IICX/8Q Meg; 40 Meg RAM.. 

Mac* 11/40 Meg. 

Mac-SE 30/40 Meg. 

Call for 60 and 100 Meg 

Lazer NT...3495 

Lazer NTX.4795 


LAP-TOP 

Compaq SIT 286-20/40 .3795/Call 

Toshiba T1000 659 

T1000SE ... Toshiba . Call 

T1200HB Sale! Call 

T1600-40 Meg. Call 

T1000 XE/10 MB Call 

T320Q-4Q Meg/SX40 Call 

T5100-40/100 Call 

T520040/100 . Call 

T3100SX Call 

T1200 XE/20 MB.Call 

Zenith 286-20/40 Meg .... Call 

Mitsubishi 236-20/40 . 1795/2195 


Step 386-20 MHz & 16 MHz & 25 MHz & 33 
MHz 

Up to 256K cache of very high speed RAM 
2 Meg RAM, expandable to 16 Meg 
S/P, C/C 

Enhanced keyboard 
1.2 MB floppy 

dos/basic Call! 

EVCrCX 386-33 Special of the Month 


DISKS 


DY5AN HD/3'A HD. 

.13/26 

MAXELL 5Vi HD/3'A HD. 

.12/25 

Min. 10 Baxes Order 



WE STO CITIZEN TOSHIBA PRINCETON GRAPHICS 
OKIDATA NEC SONY 

EVEREX WYSE ACER 

GOLD STAR HITACHI HOUSTON INSTRUMENTS 


/tsr 


AST 486 ... 

. Cali 

AST 286 model 70. 

.1249 

AST 386 model 300c. 

2695 

AST 386 40 Meg. 

3095 

AST 386SX. 

Call 

CARD & MONITOR EXTRA 


CALL FOR OTHER MODELS 



AMDEK 

HAYES 

SAMSUNG 

CALCOMP 


PC MOUSE 
MICROSOFT MICE 
LOGITECH 
MITSUBISHI 


IRWIN & ARCHIVE 
TAPE BACK 
TAXAN 
MAGN0V0X 


BOARDS 

Paradise VGA+.219 

Vega VRAM.4D9 

ATI VGA Wonder.259 

Everex EGA 149 

SOFTWARE SPECIALS 

dBase IV..455 

WordPerfect 5,1 260 

Aldus Pagemaker , 445* 
Ventura Publisher . . . 495 
Clipper 435 

Tatung 16 bit.. 239 

WordStar 55.150 

EasyExtra.40 

MONITORS 

Nec Multisync IIA , 499 

Nec Multisync 3D .. .599 

Magnavox EGA.339 

Nec Multisync 5D . 2350 

Samsung EGA.359 

Sony 1302 .619 

PACIFIC 

olkJA PRODUCTS 

P. Page II 459 

P. PagellP 365 

P 1-2-4 Mem 11, . .159 

P. One Meg IIP.160 

P. 25 in One.260 

P. Headlines .245 



NOVELL 

Authorized 

Dealer 

Intel 

Coprocessors 

8087-3.105 

8087-2.145 

80287-8.225 

80287-10 , 249 

80387-16..395 

80387-20.425 

80387-25. 495 

80387-33.599 


PRINTERS 

EPSON 

LX-81G/LQ-51Q . 199/339 

LQ-850/1050.5457749 

FX-85Q/105Q.359/479 

OKIDATA 

320/321 .359/490 

390/391 . 490/649 

TOSHIBA 

321-SL/341-SL . ,399/595 
351-SX 350 CPS , 929 

PANASONIC 

1524/1624 .Call 

1124.319 

Call for others 


, 1595 
995 


LASER PRINTERS 

HP User II , 

HP User 2P . 

HP User III _ 

Panasonic 4450 1395 

Brother HL-&-E .1895 

Nec LC 890 .3195 

Toshiba Laser 6.1095 


MODEMS 

Everex 1200 Ini.79 

Everex 2400 3nt.149 

Hayes 2400 B.,299 

More in Slock .Call 


EXPORTS 

Available 


ALL QUOTED PRICES ARE CASH PRICES ONLY. 

Visa and MasterCard 3% higher, American Express 5% higher 

COMPUTERLANE 


HOURS: 

M-F 9-6 
S 10-6 

CORPORATE ACCOUNTS WELCOME 
CALL FOR VOLUME DISCOUNTS 
CONSULTANTS CALL FOR PRICING 


1 - 800 - 526-3482 (Outside CA) 

(818) 884-8644 (In CA) 

(818) 884-8253 (FAX) 


22107 ROSCOE BLVD. 
CANOGA PARK 

14 BLOCK W. OF TDPANGA 

CA 91304 


Prices subject to change without notice 
* Quantities are limited 


Compaq is a Registered Trademark of Compaq 

IBM is a Registered Trademark of International Business Machines 


Circle 60 on Reader Service Card 
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Circle 282 on Reader Service Card 



YOUR IX. SOURCE 


COLLIMATOR PEN 

(INFRA-RED) 


A tow power collimator pen containing a 
MOVPE grown gain guided GaAiAs laser. 
This collimator pan delivers a maximum 
CW output power of Z,5 mW at 25*. 
These collimated laser sources are 
designed for industrial applications 
such as data retrieval, telemetry, 
alignment, etc. 

The non'hermetic stainless 
steel encapsulation of the pen 
is specifically designed for 
easy alignment In an optical 
read or write system, and 
consists of a lens and a 
laser device. The lens 
system collimates the 
diverging laser light. 
The wavefront quality 
is diffraction limited. 
The housing is circular and precision manufactured with a 
diameter of 11 ,Q mm and an accuracy between + and -11pm 

LIS T PR I CE: E l B O.flfl OUR PRICE: $ 39.99 

» QUALITY COMPONENTS . LOW PRICES SINCE 1983 • 


LASER DIODE 

(INFRA-RED) 



Designed, lor general industrial 
low power applications such as 
reading optical discs, optical 
memories, barcode scanners, se¬ 
curity systems, alignment, etc. 

The gain guided laser is con¬ 
structed on an n-typa gal hum 
arsenide substrate with a Metal Or¬ 
ganic Vapor Phase Epitaxial proc¬ 
ess IMOVPF) 

the device is mounted in a 
hermetic SOT14BD encapsula¬ 
tion. (diameter 9.0 mm) 

The SB 1053 is standard 
equipped with a monitor diode, iso¬ 
lated from ihe case and optically 
coupled to the rear-emitting fascet ol 
the laser .This fast-responding moni¬ 
tor diode can be used as a sensor to 
control lha laser optical output level. 

L I ST P RI C E : $ 38 .00 OUR PRICE: $ 9.99 

• WE CARHY A FULL LINE OF COMPONENTS! - 


EPROMS 



271G 14 

2/16* H 14 

TMSanS 2* 

2705 14 

?T32 14 

Zrt&A-l 24 

2732A 14 



3.99 
6 40 
199 
129 
17B 
6.29 
199 

3.79 
179 
199 
5.19 

5.79 

1.99 
<19 

3.99 

3.79 
3.99 
329 


6.79 
5.W 
S7& 

5.79 
529 

4,T9 
529 
7.49 
59® 


25-99 109* 

179 141 

6.17 5.55 

3.79 3 41 

113 152 

3.60 * 124 
S,9B 5,35 
179 Ml 
3.60 124 

3.60 124 

161 H5 

IM 173 
ISO 4 96 
1.09 1.70 

3.98 358 

3.79 3,41 

3.50 3.24 

3.79 3.41 

3 13 2 02 

6.45 5.91 

3.99 3.50 

5.59 4.95 

4.94 4.35 

5.50 495 

5.50 4.95 

5.03 4.51 

455 4® 

5.03 453 

7.12 6.41 

504 5» 

604 69S 

17.09 15.38 
13 29 11.98 
14.24 it 


CALL FDR A FREE CATALOG! • 

[CORN 

ELECTRONICS 

10010 Canaga Ave,. Unit B-8 * Chatsworth, CA 91311 

■ OUTSIDE CALIFORNIA: (800)624-3432 

IN CALIFORNIA: . (818) 3414833 

ORDER BY FAX: (818)998-7975 
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$120 to repair a 
hard disk failure! 

That same $120 could have 
paid for breakdown insur¬ 
ance on a basic com¬ 
puter system for an 
entire year. Insurance 
against hard disk failures — 

and any other losses. Now SAFEWARE FIX:IT 
provides insurance for mechanical breakdown, 
(wear and tear) as well as external losses 
(theft, fire, power surges, natural disasters 
and more). All in a single policy, for as little 
as $100. per year. Call free for full information, 

C 1 - 800 - 822-2345 

Local 1-614-262-0708 Fax 614262-1714 

SAFEWARE, The Insurance Agency Inc 
2929 N. High Street 
P.O. Box 02211 
Columbus, 0H 43202 

Not Available in All States 
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llmfiW V4.1: now all features 

COMPUTER; AIDED PC* W0CN jp aU modfts r 

Advanced (niLLrat, i.r. R«l4lmc Hulc Cb«K real 

rim? mfiuun, force vccion anti lusiognmi, fUruuii 
yfh'ilc mow ind irmx ihovtng. Forward- & bvckuinAcukin 
to Schematic (incL new (IJliap lysitm). All m&le 

tTWCt.ircl it CtrcbMull polygonsupftorL With fclXE 
pthwee- 6i groimdpLjnci with atimriuuc rhemwl relief*. 

Pncei viry with delicti rapidly, from a k?w ctar Enti)' Lrwid 
LX>S Sysr«m up to a 12-tjii high-end Syiuin. 

Ws'fjiMh'WtWm H.'Vfriindl^lSLW 
CinmW^CHia dal flrai* HI) 4441+ 


uiiiwpi 

■KHwuxrvir 


ULTIBOARD RGB CAD SYSTEM CIRCLE. 
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POLY FLOPPY DISK CONDOM 
Both you and your computer will 
be more at ease knowing that 
there is protection against worms, 
bombs, trojan horses, CTDs, etc. 

WHAT THEY SAY.„ 

'Earty leader in 1990s..." 

PC MAGAZINE 
"Dr. Saledek prescribes 
computer condoms... 

Computers should practice 
sate-irnterfacing.* 

Associated Press QRQER NOWI 
-Safediski.. this years top q- f% tjjj e a 

novelty item." 4"“ 

Atlantic Tech Discounts 
Trie biggoa laugh at for quality 

COMDEX /FALL89 Imprinting available 

VISA-MC-COD 

Phone 1400-274-5480 FAX 402-721-5778 
Tekservices, Inc. West Hwy 30 
Fremont, ME 68025 



he 


PROMPT DELIVERY!!! 

S SAME DAY SHIPPING (USUALLY) 

QUANTITY ONE PflICES SHOWN tor MAR. 35. 1996 



OUTSIDE OKLAHOMA NO SALES TAX 


o 

DYNAMIC RAM ^ 


£ g 

1 MB COMP □sskPio 386/20 $295.00 


Hi 

SIMM AST Prem38&/33Mtiz 225,00 


- Ijs 

SIMM iNtxS 80 ns 95.00 

in rt 
tv m 


SIMM 2S6KX9 100 ns 38.00 

(L ri 
» « 

CM 

1 Mbit tM*v 80 ns 9.25 

11 

h*- Q 

41258 256KX1 60 ns 4.50 


it 

to tSf 

41256 2S6Kxi 80 ns 4.15 

? ey 

41256 256KX1 100 ns 3.50 

tfi £ 
n n 

= 

41256 120 ns 2.50 

O 9 
« « 

o 

4464 64KX4 100 ns 3.50 

m a 

Is 

41264* 64Kx4 100 ns 7.50 

il 

EPROM 

S fSI 


27C1000 tzeKxS 200 ns $18.00 

SlA 


27512 64KxS 200 ns 7.80 

*,g 


27256 32KkB 150 ns 6.50 

ri. d 


27128 iSKxS 25Q ns 3.75 

STATIC RAM 

§ 

d Vi 


62256P-10 32KxS 100 ns SO. SO 
62S4P-12 8K*8 120 ns 4.50 
l61 1 6 ap -12 2 Kx 8 120 ns 4.25; 


OPEN 6 DAYS, 7oo am 10 pm SHI P VIA FED-EX 01 

A SAT. 


1 SAT DELIVERY 

■ included oh 

■ FEM.X OHDEflS 

■ RECEIVED Bt. 
Mr* ±2 

■ ftreiiiM^ilfc 

MaSKrOsfd'VlSA or UPS GASH COD- 
MICROPROCESSORS UNLIMITED JNC. 1 

rE^s s o P K^r (918)267-4961 I 

Ho minimum order. nnt«. pu»t u changa 1 1 

miHAnu nlix, up ti 11 to piqu'd niMlimjhi 

Circle 163 oi 

n Reader Service Card 


Genuine DySCUl Disks 

100% Error Free 



5.25" DSDD 
5.25" DSHD 
3.5" DSDD 
3.5* DSHD 


62« 

ea. 

$1.09 

ea. 

88« 

ea. 

$1.93 

ea. 


Toll Free: 1-800-258-0028 


Fra# Catalog. Complete Line of quality 
supplies lor your computer. 

Foreign Inquiries Inv*led. Minimum Order 125 00 
SAH Coninenlel USA. $4.0071 00 Di#,t Ml. 
re adwilB add 4 % tax. GOD adffl tS.SO.peyni *nt wi «1 
\ caafi. Price® wjb)*£t k>change j 


Precision Data Products™ 

P O 0<w 6367, Grand Rapids, Ml 49515 
313-645-4960 * 61 6-452-345/ 

FAX; 616-452-4914 
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Q-TEK 


PH: 818-487-0303 

FX: 818-407-0262 


SIMMS/SIPPS 


1x9-70 .,, 

$83 

256x9-80., 

. ,S25 

1x9-60 . 

$81 

1x8-80.... 

sao 

1x9-100.. 

. $79 

IBM PS2,,, 

CALL 


DRAMS 


41256-70 .. 

.. $3.25 

1MB—70_ 

$8.30 

41256-80. 

. $3.00 

1MB—80... 

$7.95 

41256-100 . 

$2.75 

4164-100... 

$2.00 

44256-120 

. $2.30 

4464-80 ... 

.. $3.25 

44256-80 

$9.35 

4464-100... 

. $3.00 


CPU/C0PR0S. 


80386 - 20. 

$450 

00387-16... 

$325 

00386—25. 

$550 

80387-20 .. 

$345 

80287-10.. 

.$205 

00387-25 .. 

$440 

VGA CARDl024x768 hi res 

WITH 256K EXP TO 512K 16BIT. 

$99 

CALL FOR VOLUME & LATEST PRICING 


Circle 269 on Reader Service Card 


Circle 225 on Reader Service Card 










































































We Can Make Your Computer Do 
Things You Just Wouldn't Believe 



Transform aoy personal computer from an ordinary data 
processing unit into a powerful resource for industry, 
academia, medicine, or even home. With our A-Bus 
system, your PC can sense and control the world around it. 

A comoination of the latest developments in 
data acquisition technology and a uniqi 
state-of-the-art modular design allows 
your PC to perform hundreds of fUnc¬ 


r ABus 


tions simultaneously - from simple instrument switching to 
sophisticated motion control 
The possibilities are virtually endless, but since your 
budget is not, A-Bus modules are sensibly priced and cost 
TM a fraction of what you might expect to pay. 
Any PC. Any project Any budget 
Why not discover what we can do for you? 
All it takes is a phone call. 

Dial 1 -(800) 221 -0916 for our free catalog. 


Popular A-Bus Boards 


New Products 

Latched Digital input: Eight 
optoisolated inputs. This board will read 
inputs and hold them for the computer to 
reed. Catches inputs which might be missed 
if the computer is "otherwise occupied". 

Use as a 1 's or 0's catcher or for debounced 
switch inputs. LI-157: $85 

MicroChannel Adapter: Adapts the 
bus of a PS/2 MicroChannel computer to the 
A'Bus. Controls up to 25 A-Bus application 
cards AR-170: $93 

32 Channel Multiplexer: Switches up 
to 32 channels to a single common. Will 
operate as 16 channel differential multi¬ 
plexer. MX-155: $83 

The A-Bus works with: ibm 

PC/XT/AT & compatibles: Commodore: 
Apple: TRS-8Q. 

Macintosh and most other computers are 
supported by our serial adapter. 


High speed A/D converter: 8 analog 
inputs, 0-5V with 12brt resolution. 0-1OOV 
range possible, 100.000 conversions 
/second. FA-154: $179 

Single Board Computer: a Bus 

compatible 11 MHz CPU board with 8k 
RAM. 16k ROM. Programmable in BASIC, 
Optional battery backup and 64k RAM 
upgrade available. SP-127: $189 

12 Bit A to D; Analog to digital 
converter. Input range -4V to +4V* 
expandable to 100V. On-board amplifier. 
Resolution 1 mV. Conversion time 130ms. 1 
channel (expandable). AN-145: $153 

Relay Card: 8 individually controlled 
industrial relays each with status LED’s (3A 
at 120VAC contacts. SPST). RE-140: $142 

D/A converter: 4 channel s Bit d/a 
converter with output amplifiers and sep¬ 
arate adjustable references. DA-147: $149 

24 line TTL I/O: Connect 24 input or 
output signals (TTL 0/5V levels or switches). 
Variety of modes, DG-148: $72 


Digital Input: a optically isolated inputs, 
input can be 5 to 100V vottage levels or 
switch closu res. IN -141: $65 

Digital Output Driver; 8 outputs: 
250mA at 12V. Drive relays, solenoids, 
stepper motors, lamps, etc. ST-143: $78 

Counter Timer: Three 16 bit counters 
/timers. Use separately or cascade lor long 
(48bit) counts. CT-150: $132 

Smart Quad Stepper Controller: 

On board microprocessor controls tour 
motors simultaneously. Uses simple English 
commands like "MOVE ARM 10.2 (INCHES) 
LEFT". SC-149: $299 

Foreign A-Bus Distributors 

UK: Pinna Electronics Ltd. 

522 APL Centre, Stevenston Industrial 
Estate. Stevenston, Ayrshire KA20 SLR 
Tel: (0294) 605296 Fax: (0294) 605296 
Asia: Batam Development Agency Private 
Ltd. #02-03. Block 12 Woking Road. 
Wessex Estate, Singapore 0513 
Tel: 473-4518 Fax: 479-6496 

Scandinavia: A/S Con-Trade Postbox 
105. N-4070 Randabergvn. Norway 
Tel: (04) 41 8351 Fax: (04) 41 94 72 


Within CT or outside USA, call (203) 656-1806 or Fax (203) 656-0756 

ALPHA [PumahasSm 

.| S.ffrfl# JrHjLHIfraa Cnmpjrrsr 242-B West Avenue, Darien, CT 06820 
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THE SILVER STATE $1, 



LIQUIDATION SALE 


1MB Add-on 
IMS Add-on 


4MB Add-on 
1MB Memory Exp 
1MB Memory Exp 
4MB Memory Exp 
4MB Memory Exp 
1MB Memory Exp 
4MB Memory Exp 
1MB Upgrade Bd 
4MB Upgrade Bd 


Part 

iiaiat-DQi 
113646-001 
113132*001 
112634-001 
Bd 113644-001 
Bd 113633-001 
Bd Tl3645-Wt 
Bd 113634-001 
Bd 117426-001 
Bd 117429-001 
110235-001 
tO8O7Q-Q0t 


For 


Your 

if Low Price 

386/20/25/2Qe/286E 249" 

Deshpro 306S 249“ 

549 « 
549" 


M E M 0 R I E S... 

SIPP/SIMM MODULES 


Desrtpro 386S 
Deskpro 3a6/20e 
Deskpro 386S 
Deskpro 3B6/20e 
Deskpro 386$ 
286E 
286E 
SLT/3B6 
386/16 


1149“ 

1149* 


Description 

150NS 120NS 

100NS 

SONS 

SONS 

64 x 9 IBM 

19*" 

29* 

34“ 

39“ 

— 

256 x 8 Apple 

19*" 

24“ 

29“ 

39“" 

— 

256 x 9 IBM 

14*" 

19* 

29"" 

33“ 

59“ 

1 Meg x 8 Apple 


85“ 

98"" 

99“ 

— 

IMcg x 9 IBM 


95“ 

99“ 

104“ 

139“ 

4Meg x 9 IBM 

— 

— 

- 

799"" 

8M“ 


IBM PS2 (BOARDS & MODULES) 

Equfv. JDMPS2 For Your 

Part if 

30F 534B 
30F 5366 
6450003 




512K Upgrade 
2MB Upgrade 
1MB Module 

2m Module 


30/2BB 
30/286 
7D-E61 & 121 

£ 12T 


Low Price 
99“ 
349“ 


Intel COPROCESSORS 

1 flit 


m\ 


5 JET II, IID f IIP & III 

2Meg 299“ 4Meq - 


32 Bit 

8087 5MHz or less 86“ 00807-16 T6MH? 

JK . 11™ ^9387.20 20MHz 

0087-1 10MHz nr less 169" 

1G Bit 


IMeg 199“ 

HP IIP 1049“ HP USER JET II 1699“ HP III 1799“ 
All memory beards expandable to 4 Meg. 

=^VEREX- 

RAM 3000 DELUXE Up to 3 Meg. SrinctaWe memory addresses. Expandad 
Memory Specifications (EMS) 4 D OS/2 Can be med in back tip base n»nw<y 
up is WOK arid the rtni as eflhej Expanded Or fJEtemted or tradi n <nn 

Decs 256K D*RAM B4 UU 

HAM 10000 Up u IQ MB capacity supports base, ercisided nr RxjraniJfid mem¬ 
ory In any KHTll*natlM. Uampahba! wilh Lalus.'MKmHDN EMS- ^ ^ g jj q 


0O2S7 GMHz 
00287-8 0MHz 
00267-10 iOMHz 
BQC 2B7 12 Laptop 


4 0. Operates with no additional wad slate Uses 1 MO IJ HAM 
MINI MAGIC |[V13B| Up to 57ft. For PC Uses 23ft & 54* 4 goo 


80387-25 25MHz 
-| 29 *i 90307-33 33MHz 
109“ 8Q307-SX 
?1®" Abcrvc Piggyback 
M9- 2 Meg 

BOCA 

BQCQRAM 30 Expanded memory for IBM PS2 models. 25. 
MM diips and up to 2 Mej al expanded mammy 

BOCARAM 50Z 2ME. U war) stele expended or extended 
PS? Mad*. 50. 507. GO uses lMR D RAM 

BOCARAM 50/60 Up to AMR tar mortal 50-60 0 wait sts 
pandad and das* memory Use 1MB DRAM 

80 CA RAM AT PLUS Expanded nr nxiended memory Tor 
12DNS 1 Meg RAM ClrqK.UK up tq. B Meg 


559“ 
349°“ 
512K 199“ 


30. Usee 256k 

159“ 


2MB Mem. Board 

6450000 

70-A21 


1MB Mem. Board 

6450375 

00-041 


2MS Mem. Board 

6450379 HM11 *311 


2MB Exp 0MB 

6450605 70/80 

RAM CHIPS 


□escriptior 

150NS 120NS 

ICONS 

flows 

64 x 1 

1« 2** 

2“ 

-- 

04 x 4 

3" 3"" 

4“ 

5“ 

256 x t 

3" 3“ 

4“ 

4“ 

256 X 4 

^ 11“ 

12" 

12“ 

1 Meg X 1 

- 8*" 

9“ 

gin 


159“ 

extended, ex 

159“ 

rtw IBM AT Upas 

12900 


319“ 

369“ 

569“ 

1249“ 


5« 

13“ 


ORCHID Available 

HAMOUEST II* Memory card lor PS/2 mod* M A fit* * Comes Atm 1 Meg 
of Ram expandable to 2 Megs iuses 25ft‘s) * EMS 4 0 comqalible & OS/2 
* Ham disics. disk caching £ print spooling software included 
List price was 796« YoUf PHCC 149" 

TUB Real Thing IBM ORIGINAL BOARDS 

- 5-12K memory axpariSKun Muni lor IBM Al * Medal 6450203 IBM 
List price 395“ Your Price 69" 

■ sm expandable to 2 Mega lor IBM AT * Morton 6450343 
List pri» 495** Yatir Price B9" 


SYSTEMS 


CAT 396- 20MHZ 

BASE SYSTEM 

* 101 Key Keyboard 

* 200 Watl/AT Case 

■ 1.2 Meg Floppy Drive 

* 1 Meg cl Memory 

* Parallel. Serial A Clock 

*1299™ 

CAT 336SX 

BASE SYSTEM 

J4 9 fl0 


CAT ZB6-10MHZ AT 
BASE SYSTEM 

* 512K Exp to 1 MEG 

• 200 Wait Power Supply 
- AT Style Keyboard: 

• Western Oiglial Ccmlrolter 

* 1.2 Meg Floppy 

+ $ 599 00 

CAT 10MHZ XT 
BASE SYSTEM 

* 25GX (Dpi 640K) 

- 150 Watt Power Supply 

• AT Style Keyboard A Gee 

► 0007 Socket * 36GK Floppy 

$34900 


& Seagate HARD DRIVES 

AT KIT 

XT KIT 

ST1250 

20mB 40msec 3.5“ 

3249 

8299 

ST125 1 

20rnB 28msec 3.5" 

(269 

$319 

ST130O 

30mB 40msec 3.5“ 

(289 

8339 

ST138 1 

3flmB 28nrsec 3.5" 1 

(309 

5359 

ST225 

20mB 65msec 

S199 

8249 

ST238R iRLLI 

30mB 65msec 

8219 

8279 

ST251’ 1 

42mB 20msH: 

$339 

$389 

ST2Z7R-1 jRLL) 

65mB 20msec 

8379 

8429 

ST4096 

SOmB 20msec; 

(579 

8629 

ST4144 |RLLf 

12DmB 2Bmsec 

8649 

8699 


XT kits Include cables, software lover 32M&I controller 
AT kits Include cables, rails, utHware (over 32MB| 

=*evehex- TAPE backups 

II Cartridge, 3.6MB/rnin. AT (DC 2000) 299“ 

Slreaming Ca&setle. SMB/mln w/ccrnr (CT&0QI 649* 
Streaming BOOA. 5M0/min w/mnl (DC6W) B49* 

Streaming Carriage. 5MB/min w/eanl 1119* 

i 19“ External Add 195* DCGM 24“ 


IBM DIRECT REPLACEMENT 


at case 

559.00 

150 WATT 

XT CernpariWe ■ UL Approved ■ 11Q/22flU Input A Connector 49" 

2CO WATT FOR 28G/306 

AT Compaliblfl * LJL Approved * 11072201V Inpul A Connecter G 

WESTERN D/G/TAL 


severe* VIDEO CARDS 

EGA EV659. 64D x 350. Auto Swilch 99“ 

VGA Viewpoint 16 Bil 258 Exp 512k 179“ 

NCC VIDEO CARDS. 

MoeoGrapltics {Hercules Compatible) with Par Pori . .. 29 * 

Color Graphics (Hercules Compatible) with Par Port 49“ 

Mono Card Text Only 9“ 

Paradise Mono EGA 640 x 350 89“ 

STB coiqr/mpnp/ctock card 3f9“ 

MODEMS 

2400 BAUD INTERNAL MODEM ZOOM 12HZ 

* Fully Hayes Compatible * Addressable COM T.2.3.4 • Compatible 
with IBM PC. XT. AT and Compatibles * Full Dupfex Operation with 
Software “ Auto Dral/Aulo Answer List 1*9“ Your Price 09" Each 
24M DAUQ EXTERNAL MODEM LM Z99* Your Prke 109" 

=HVERE3I- MODEMS 

EV-9Z3 EverCom 12 3DO/12M bps Bilcom Softwiie 69°* 

EV-941 EverCom 24 2400 Baud ini fritcom Sodware 
EV-945 ExIernaJ 2400 Baud 
EV-942 2400 PS2. 199“ Level S MNP 

FLOPPY DRIVES 

MITSUMI 


: 


59" 

79" 


8 Oil 

MFM 

Hard Only 

$ 49 

0 bil 

RLL 

Hard Only 

I 59 

16 brl 

MFM 

Hard Only 

$ 99 

A 2 16 bit 

MFM 

HarcWFIoppy 

8109 

SRI 15 bn 

RLL 

Hard Only 

8119 


Jverex 16 Bn MFM Hard/FIpppy. 

1 ■ 1 Interleave 

Cable Set lor Hard Drive 
. XTFDC lor 2-36OK. floppy 
<6 XT FDC high denshy. 1.2 



36OK ^ Ht. 

1.2 Meg m . 

72QK 3^" Drive w/5Vr 
1.44 Meg 3Wii Drive wf$V*, mcvnliof/ 

36OK Tandon TMtOO-2 Full Hi (The original IBM I 
Esctroai Case w/Pewer Supply 2. 'h HTs of i Full 

We also carry Sony, Teac & others. Please Calf 


MACINTOSH PRODUCT LIQUIDATION 


MICRO SOFT FILE 2,0 

Data base with forms * reports Uxt Price 195“ Your Price 79 M 
TOTEM BERNOULLI SOX EXTERNAL 

• Two 20 Meg Removable drives» Uses 5 Vi removable cartridges 

• Use SCSI mterTace compatible wilh alt MACS 

Lisi 2299“. Your Price. 1D99 W 

BO MB HARO DRIVE KIT BY EVEflEX 

• 00 MB fqr MAC II & SE * EMAC 801U * AIT InStaHatiun manuals, cables 

6 software included: YtHirPrice 1399“ Your Price 799" 


MORE LIQUIDATIONS 


AST Advantage 128K PAR/5ER 
Priam 130AI. 130MB. 19 Mil sec 
US Robotics 2400 internal for PS2 
MS Dus 3 i w/GW flasrc 
Nec cui sheet leeder 
2000/3500 senes 
Nec cut sheel feeder 
Guide 2D00/3500 senes 
- Lotus 1 2 3 2.01 

*¥A V, Lotus Melru 

tff , Wordsiar Pm 5.0 

SZ 
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Baby 33 MHz 
386 Motherboard 



Compaq compatible 

Intel 80386 33 MHz processor 

Optional 33 MHz co-processor 

Intel 82385 cache controller 

Up to 16 MB 32-bh memory 

Phoenix/AM I/Award BIOS 

256K/5T2K EPROM 

Shadow RAM BIOS by software 

S/11 MHz I/O speed 

On-board ports: 2 serial, 1 parallel 


^ PROFESSION A L 

= COMPUTEft {408) 263-0222 
systems 


550 Vgfley Way, Milpitas. CA 95035 
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MODEL 9000 

(E)(E)PROM/MPU PROGRAMMER 


LIMITED A OO 

TIME 

ONLY! Including Software 

- FASTEST PROGRAMMER 
ON THE MARKET. 

* QUICK AND INTELLfGENT 
PROGRAMMING 
ALGORITHMS 

* SUPPORTS THROUGH 
A MEGABITS. 

► PROGRAMS LARGEST 
VARIETY OF CHIPS IN¬ 
CLUDING PROM REPLACE¬ 
MENTS, EPROMS, EEPROMS & MPU'S. 





Order Toll Free 1-800-262-GTEK (4835) 

G T E K ,«c 

DEVELOPMENT HARDWARE & SOFTWARE 
P.D. Box 2310 - Bay St. Lours. MS 39521-2310 
Fa*: 1-601-467-0935 
MS & Technical Support 1-601-457-304B 
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SuperSound 


Easy to Use! 

SoundCard'“ 



SoundFX™ Editor 

DISCOVER Ihe POWER of SOUND in 
YOUR IBM-PC or PS/2 from $19.95! 


Best Digital Audio Soflware/Hardware. 

TO Iluy MmiL'wBiitk Guarantee if not Satisfied 

• SuptfSiiand - S-Ltrui: Snundl'S.'” £5 rjphicnl Edibor and Sound Card 1 ” J1W 

• SupcrS,mrid - Mono version HtflwarE uud luntware 1739 

• SHpirSiiPtid - E-ogr version special hirfl*nreJnrfn*afe for we*- awi $4A9 

• SouudFK-'Jr' - playback editor, waveform generalur5onadBjin 149.93 

n SoirtiUr' CilUjWL pmitor pWI IdCLtaur* (1Xnfcile nf i t'W 

• F(»r HluUi« 3: TrAinint Poim-irf-Sale Shcm^ - ft'ijrti with Grasp, QPasic, C- 

• For Engineering: A Vll'M P.irtniiyn Cren., Clear Viiice Alarms, Sloinue Scope... 
p For Fen: Creak Your Own Muc-iikc BoUL-up Suuiulj, Afki Yi»r Vtii«_ 

• WHO or c*u bf pun PRODUCT C*UU)G n f Iftl-PC wund pradi™. 
OEM Dwrliipcnr Sind Rp-Qi farCirilcm Digllal Audio S4ft»uri, Mjrdwnrepr 
■Cl AaniupDiirila] VLSI Bipriar’UMOS tnkgrjirrf ClrruR Ehsim 1 Prautactlmi, 

Thzitinoiti-n^szi bj Silicon Shack FAX: urai- jt-hhii 


Sl ZB I'juraithfH *w. #11 2, San Jwc, CA 94 E.H. 

Orders 0uh7 800-%9-44Il VISA/MasterCard 

— Hupri ShimO. SimuUFX. SMiblFT-Jf, S*fc*dJr. SMUdCird. ur,d TMcSool vr 


IEEE 488 

Please see our ad p. 165. 

Easiest to use, 
GUARANTEED! 

■ IBM PC. P$fZ, Macintosh, 1 IF. Sun, DEC 
- * [EEE device dnvers for DOS. UNIX. 

: Lotus 1 -2-3, VMS, XENIX & Macintosh 
1 , * Menu or icon-driven acquis Li it ml software 
7 ■ [EEE analyzers, CKpundcm, extenders, buffers | 

■ Analog 1 fO, distal IA>. RS-232, RS-422, SCSI, I 
modem & Centronics converters lo IEEE 4KR 

Free Catalog Sc Demo Disks 
(216) 439-4091 

lOtech 


25971 Cannon Ftd ■ Cleveland, OH 44146 
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DYNAMIC RAMS 


SIMM 8t< 

1 MBIT toon* 
514256 toon- 
41464 t20n^ 
41256 100ns 
jX 41256 120ns 
5 1 258 80ns 

1^4164 120ns 

- for PuBti-q^Md. Zp. PIcc, tljrnrn .. 


$CALL 
$ 9.25 
$10.25 
$ 3.95 
$ 3.50 

$ 4.50 


> MH 

803A7-33 33mHz $550.00 
80367.23 asntttt $1^-00 
80387-20 SfimHz $355.00 
60387 16 ;6mMz $305.00 
8KHJ7S* lemHz CALI I 
80C287JL 12mm 
60297-10 ifc-nHz 
no 2H7 .ei Brum 

0067-1 IftiMi 

8067-2 6mHr 


S 206.00 
$10580 
$180.00 
$125,00 


37C101 2S0n» 
27C512 200ns 
27512 25CHS 


27 !2flA 250PS 
27C&4A SOUth 
27&T 250rs 

I CPU 

V-30 BnHz 

v-r-a fl/i liniiz 


I 17.00 
$ 0 75 
t 7-/5 
t 5-25 
% 13 
I 4(0 
* 

$ 35D 


I.C. EXPRESS 


1S14Q Valley Blvd. City ot Industry.CA 91744 
Customer w™ : (fll $ 333-8880 FAX: 65 369-1236 

ORDER: (800) 077-8188, p ^^ 

CALL FOfl. CUnREl/r FTBCCS & VOLUME DtSCOUNl 3 
Prr.a Etynwi »:■-■: mTl ManxrOwrVWa hH IK. Pnmin »7 t«J Li 
N™™ai!ofdCTS1D.IB SJh^wtd 4HsnJH B.tT^S Onsv-tf JsWJ.A*$7ftj[Fb 1 
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TurboSound 

DEVEIXJPER’S KIT 

SOFTWARE DEVELOPERS: 

ADD VALUE to YOUR PC 
APPLICATIONS with 
REAL VOICES, SOUNDS 
- but with NO ADDED 
USER HARDWARE!!! 


Digital Audio Authoring Workstation 
Software / Hardware Kit for PC *$1,280 


X - 111 - Pr-ucrj^arj] G LH Sound CiJilnr Tar (J3J i 

* Crrilr AM Radia Qinbh' S^uad - Clear, rU*= woi«t ino* pdh®twnir m 

* l! H Any L jJiguugL' fair Vntrt Vhmjjh - Oeir phan MKA and Cf ifSliWS. 

■ U (• rtu- TlotflU Yjlrt VlSil! ■ k nd i.Tji,ic, tourali,. mu.nd effects by mad. 

* Wflrk> whli any IB-VI-rC nr PST Cih-tkI pitch far nor type ar dact inieiL 
, Wide Range cf Vatume (VciUrpI far PCt interp*! [peflliCf ty sofiwfirs onh 

* .Ashnaend AlgtoU hoik - liesl-TInit Soum! Hk OstBpftaJkhsOramjiccsiiaiL 

* Viiii hav« Tin ul Conlrul sur creative comrnl No DUHide ler.ices rei^ui reiL 

* Add Snandj to Slide Sbxn» - AniTOtuff, Grasp, StWMH»mwr, SsoryBoirik fH'. 
a l!r e.tki Lti( W JUnr* tlm rl v e - SOitMd fflrt txK rd&IEKltd Id i sin^k scgjsiEnL 

* Km u-liij-Errir - Any sounds you create nc Ticarii ue flours ucluxivets nxi 1 

■ Include Suand Uj'gituinj Oird . fity-tiKine, pJii(-in tjNt*ure for 1RM-K 

* ‘Plus Nrs-Nonwr^e TlarboSsural tJerue fac sitiMnf si SID tot ZimtrjpicL 

TKh:l4CS}-Uti-4£:ZI by SiliCOH Shack FAXi LMS 1-374-441Z 




BASF 

3h" 

1MB DOUBLE SIDE 

5> 4 v 050 

DS 

5 y F,N9 

PER BOX^r 2MB HIGH DEM X PER BOX 

17 s * 


Canon 

LASER CARTRIDGES 


SERIES 1 or li , 

795 l 

a^LBP 4 CART 

615 

m 

LASER 
SERIES lor 

79* 

HEWLETT 

PACKARD 

CARTRIDGES 

II LASERJET II PLUS 

i 1 C795 
i. | Uvea. 


Diskett 


__ T -800-451 -1849 

IPO BOX 10247, WILMINGTON, D£. 19&BQ_ 


NORTHEAST 


SOUTHEAST 


MIDWEST 


1-800-940*4600 

| PO SOX 4163, DEERFIELD BEACH, FL 33442 

1-800-654-4058 


1-800-621-6221 

PO BOX 1239$, LAS VEGAS. NV 69112 


Minimum Order $20.00 NO SURCHARGE fin VISA / MC 
COD orders add $3JOO UPS Surface shipping add *4.00 
per each 100 Disks ( First Class US Mail deUvery extra ) 

[ Prices are subject to charrpe uritbout notice ) 


( 405 ) 495^45981 
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DEC® VT100/102/52 
& Tektronix® 
4010/4014/4105 
Terminal Emulator 
for IBM® PCs 


“its ease of use , high 
resolution graphics , 
emulation , and price 
make it a more attrac- 
five purchase than the 
other products.*” 
-MINI-MICRO Systems 
$195 

Please circle 240 on Reader Service Card 

*Full reprints on request 

Scientific Endeavors 

508 North Kentucky Street 
Kingston, TN 37763 USA 
{615)376-4146 FAX:(615) 376-1571 


TM 


“gives you all the C 
language routines you 
need to write an impres¬ 
sive scientific graphing 
program of your own. 
Highly recommended 
- PC Magazine 

Orbits correspond to J = constant contours 


IBM® PC (with source code) $395 

Please circle 238 an Reader Service Card 

Macintosh® (no source code) $295 

Please circle 239 on Reader Service Card 

Licensed for personal use only 


PCB and SCHEMATIC C.A.D. 


EASY-PC 


si U® 

in 

«« * JlBfc 

=0^ 

r i88» “_L cm 

«ti i- X lhb '' 

JniL 

e>H 

1 l.tfJin - 




Jrawasw 

EASY-PC 


"ExttlleeU EASY-PC dues 
many things that our other 
13,000 package doesn V 
"It’s rftligtiifuify rosy to use.' a 
ready usefiU product" 
riEHSX-JPC ready deserves its 
BRITISH DESIGN A WARD" 
"Very, Very good packaged 
"Elegantly simple,,.The ben 
piece of software ISv used.'., ‘ 

Already used tn:- 

2i>i Cnlle^s.Unlveraitics isle. 

36 Govt. Agencies 

37 Tdcruirl Dcpts, 

1^ Brcudcist rjtpli. 

And llnutsud} of companies 
in M) cflunlrics of the world. 
Dealer tnqjLuries welenme:- 

EASY-PC 


How to Protect 
Your Computer 




Writ# or phone tot lull details:- 

Number Due Systems Ltd. 1 

REF; am, HARD IMG WAY, SOMERSHAM ROAD, 

ST. IVES, HUNTINGDON, CAMBS, U K. PE 17 4WR 
Telephone AMERICAN EXPRESS 

USA011 44 4BO 61778 VISA 

Intel: f 44 480 61778 MASTERCARD (ACCESS) 

UK:-0460 61775 WELCOME 
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VOICE MAIL* TELEMARKETING 
f / CALL PROCESSING 

Let Powline transform your PC7XT/AT/386 
Into a rnuJtMlne vojcajprocesstng command, $ 
canter. Have ydyrflbmputer intelligently 
process your sales, inquiries and mes¬ 
sages Complete package 

Single Line isjuiomu). .$235.00 
V Mufti-Line. ..$895.00 

t iDevelupor/UEM packets AvjilaMe) 

5f VISA-MC.*JMFK-COD 

5 Call: (415) 652-9600 

FAX. (415) 652-5311 

? TALKING TECHNOLOGY, INC. f 

4363 PIEDMONT AVE.. OAKLAND. CA 94611 L 


UV 

«!) 
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FREE CATALOG 



WAITE or CALL for YOUHfffff 
COMPREHENSIVE B £ B 
ELECTRONICS CATALOG TD0AY1 

Pages m pages of photographs 
and illustrated, descriptive text 
for B$B's complete line of RS- 
232 converters. R&-422 con¬ 
verters, current loop convert¬ 
ers, adapters, bFeak-oul box 
es, data switches, data split¬ 
ters, short haul modems, 
surge prelectors, and much, 
much mwB. Most products meet 
FCCfcid ty. Tbur HS-232 needs 
for quality, service and competitive * 

prices will tw more than met by B&B Tv ™ 
ELECTRONiCS, Ntenulsclerer to yea, no mH- 
dlemanf Money-hack guarantee! Same-day 
shipment! One-year warranty On products! 

Technical support is available. 

Write F or Y our FREE Catalog Today I 

B &B Electronics 

MM IVtAhiuFACTURlMCi COMPANY 

4002E Baker Road P,0. Bex 1040 * Ottawa, JL 6135Q 

Phone: &15 434-0846 


Circle 26 on Reader Service Card 


And Make It Last Longer 

FREE money-making literature. What you need to 
know about UPS — uninterruptible power systems. 
How to get complete protection from power line 
problems. 350 VA to 15 KVA models from the 
world's largest manufacturer of single-phase UPS, 
Rest IWer Technology* Inc, 

P.Ql Bo* 280. Necedah, W1 54646 

Toll-Free (800) 356-5794, ext. 3865 

(608) 565-7200, ext. 3865 
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PROTECT YOURSELF 


RESEARCH HAS REVEALED RADIATION FROM COMPILER 
MO NITONS MAY BE HAZARDOUS TO YOUR HEALTH 

Screen E.L.F,” 

Electronic Limiter of Field Radiation 

■ Reduces hsiml ul effects 
ol Electrostatic field red inti on 

* Revitalize* computet environ¬ 
ment with healthy flew 
of nog ofive tent 

■ ton-rich atr flow with out a fan 

* Inst si Is on any mwiilor 

■ Completely silent 

■ Virtual y maintenance free 

■ One Year Warranty 

ORDER TODAyIy"=*TTONE: 

Intro price $79.95 

M.C ancf VISA Act spied 



Plus $4 M thlpfung CA rwtfwite *dtf 6.23*4 
Send checks to ZEN ION INO , at add( bus 


ZENION IND., INC 

5430 Commerce Bh/d Rohnert Park, CA 
1 707-5S4-06C3 a 1-WO-477-5297 
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Advertise your 
computer products 
through 
BYTE BITS 

(2" x 3" ads) 

For more information 
call Mark Stone at 
603-924-6830 

BVTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 
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0 COMPUTER DISCOUNT WAREHOUSE” 0 


COW'S TOTAL SOLUTION 


Mountain 


MOUNTAIN 4440 Internal 
MOUNTAIN 4440 External. _ 

MOUNTAIN iSOMFitesafe . 

MOUNTAIN 3DO Meg External... 
MOUNTAIN 2.2 Gigabyte. 


385.80 

.557.75 

1398.39 


2S3BB0 

4453.30 


SAMSUNG S-3000 

• 10 MHz ♦ 640K 

SEAGATE 20MB Hard Drive w/CQntrafter 
SAMSUNG Amber Monitor 
Mqngchrqmc Graphic Card 
COW Price,. ._... 



$880.00 


WHY PAY 
RETAIL? 

CDW Sells 
For less 

AND SERVICES YOU BETTER 


HARDWARE, SOFTWARE & PERIPHERALS AT DISCOUNT PRICES 


IflWIN 1450 40MB internal. 

IRWIN 2080 80MB Irtemti PS/2... 
IRWIN 445 AT 40Mfi External 
IRWIN 74SSP 40MB External .. „ 

IRWIN 785SP aOftifi External.- 

IRWIN 48SA 80MB External AT... 
IRWIN 6451E 250MB Extend..... 
IRWIN 787SF 120MB fatemd.. 


.„£339.S4 

.442,70 

..472^7 

489,98 

.567.05 

538-64 

—1077JB6 

592.77 


PACKARD BELL 686 

• Enhanced Keyboard • DOS 3.3 

# 286 Micruprocessot • 640K 
SEAGATE 40MB Haiti Drive w/Contrqlter 

PACKARD HELL VGA Cart 

. 3541 VGA Monitor 


CWT Price 



$1395.00 


n-iuim.n 

SAMSUNG 


DOT MATRIX ft LASER PRINTERS 


S-3000VE, 4.77/10 MHz. 

S-S50ATCaffl(L.tfl2MHiE... 

5-550, 20 Meg .. 

SD7DOSX... 


. .$409.11 
...865.54 


1198 A0 

.1263.21 

SAMSUNG PC TerminalL/386.835-60 

S-630 ■ 286...693.50 


flELI 


PB2S6.20JW^L^tep /40MegL^itp-1037SB. 213437 

PB 38625_.......251020 

mecEsaGSx, ibmhe... 


FORCE 3863X40 Meg 


...TOSHIBA 


TOSHIBA 

T-1000SE.CALL TS200.40 Meg.. 

T1 600 . COW- T31Cde.. .... 

Tl 200, 2 Drive.FOR T5200, f 00 Meg.ALL 

T51 DO.THE T31 DQ$X. .. MODELS 

T1£00,20Meg LATEST T3200SX .AVAILABLE 

WYSE 

MDL 3215.NEW MDL 2116.$113A20 

MOL 3225.PHICE 


LX810....CALL LJQS10,,ALL EPSON 

LOS50.......CDIftP" LQ950..MODELS 

FX85G.FOR BEST UQ105D...READY 

FXlDM.JPfiSCE LQ25K1.TO SHIP 

LQ1010..,.EVER CALL FOR ACCESSORIES 

CDW slocks all cut sheet feeders and ribbons 

NEC 

P2200XE. $344.65 P53O0_.. 

PS200. 50942 LC890.... ..„ 

LC230 .. .. NEW LC89QXL. 

WBfflm by KODAK 

150R «0.......$300.17 / 41& 1 7 

TOSHIBA 

Expraswritef 311 .....CDW 321SL...ALL MODELS 

Ewresw-iTter 301.HAS 341SL-—IN STOCK 

35TSX.ALL TOSHIBA Page Laser 12 

brother 

M-1BOS_^_$363.53 M-1909 . .$467.10 


rrr 1 


M I 1111 ■ 

SOFTWARE STARTER KfTS 

Entry Lever 286 Starter Krt. 4 Users ..CALL 

Entry-Level 286 Starter Kit 8 Users FOR BEST 

NOVELL Netware 386. NOVELL 

NOVELL 236 Advanced Netware V. 2.15.PRICING 

NOVELL SFT Netware V. 2.15.AUTHORIZED 

NOVELL Netware Assurance.SALES & SERVICE 

INTERFACE CARDS 

3COM ETHERLfNK . . $375.45 

ARCNET PC110 LAN board P&2 . 343.7S 

ARCNET PCI30 LANboard ..184.27 

ARCNET PC 130E LANtoare . 189,58 

ARCWET SMC 16-Blt Rla Serve* Board...393.50 

ARCNET SMC 16-8itWork3falion Board . .276.15 

ETHERNET Interface Connector fNElODQ) ......156.25 

G-NET Interface Cart wCabte.398S3 

NOVELL NE2006...209.40 

THOMAS CONRAD 16 Port Hub.. 699.25 

THOMAS CONRAD fl Pari Hub.378.65 


ML 182 Turbo. 

ML 172_ 

ML 380 357.95 ML39 1 


Postscript 

OKPOA 

£234-48 ML 321_ 

.19005 LA 390_ 


MODEMS ft COMMUNICATIONS 


SOFTWARE 


WORDPERFECT 5,1 5.25" or 3.5" ... 
ALDUS P&gemater... 

ON TATE d&asi 


$246.39 

_ ...487,75 

ASHTON TATE dBate Ell* f dBase IV.. 424,00/ 476,10 

ASHTON TATE Multimalo Advantage II.288.12 

LOTUS 1 -2*3 505' / S-F V2-2 . 409-12 

LOTUS 1 -2-3 V.3 / LOTUS Neiworter .$37.00/ 1592.20 

BORLAND Paradox 3.0 —. 453.64 

BORLAND Quattro / Ousttro Pro.94,52 / 265.60 

BORLAND Sidekick Plus. .. 131.25 

51H GENE RAT-ON l Q&Xt Cwt&lfc. 514.36 

MICROSOFT Excai_.....299.04 

MICROSOFT Windows 388_ 120.05 

MICROSOFT Word V.5 .214.77 

LAN Spool t LAN Space . 2&5.1D/S19J0O 

MERIDIAN Carbon Copy- -ItfcST 

PROCOMM Plus..52.12 

SYMANTEC Q*A...„. ,216.60 

SOFTWARE PUB. Harvard Grates . -Z74.71 

XEROX Venter* Software Version 2.0. 489.00 

BhllHftHMiHIHi l lHiM 


Intel 


286, MDL 1 .. $1549.95 386S84 . ,_ 

2SSE MDL 1.1699.50 366.MtJSQQ -817709 

306-^lE. 1 00 Meg4911.22 386-20F . 40 Meg 4298,12 
3S6S, MDL i... 232449 LTE Laptops...„ ..^CALL 


HeadStakt 


LASER 400„. 
ML320 


1134.—... 3312.75 ISM..,..., 

1605__CALL 119T 


638.48 

.930.00 ML 303.-...90690 

32966 kA,393Cdto ... 1067.60 


Htesitetem III LXCD tAA_ 

Headstart HI CO Ur*.,.. 
Headstart XT Explorer. 


_lew MODS. 

. TOO LOW 

TO ADVERTISE 


1180 - 


...19305 1624,., 


232.12 


.44502 


HP & CPu COMP. MEMORY 


lMB Module CPQ - 386.3865. 20E . ... $189,66 

4MB Module CPO - 386, 386S. 20E.593,50 

IMS Exp. W.-386S, 2QE .. 196,86 

4MB Exp. Bd. 386S, ME.638.70 

2MB Upgrade LaserJet II / |ID.-.317.36 

TMB Upgrade LaserJet IIP....219.65 

2MB Upbrodo LaserJet IIP.346.13 

4 MB Ufigrade LaserJet II / IIP.545.67 

Km ujnLn^^m 

TERMINALS 

WYSE 5QTE0 Amber dr Gwi...$37340 / 300-16 

V/YSE 85 i 30 Amber.....0:ra^3O i 29A10 

WYSE99GT/WYSE ISO.. .. _394_&2/272.45 


hitachi jeoa-seso,,.—.....$ 509.77 

NEC Externa/ Intsmal...559,10499^5 

NEC XT/AT/P&2___ 138,93 

TOSHIBA CD-ROM External.. .799.29 

TOSHIBA CD-ROM PS2 External.1069.12 


ra HEWLETT 
PACKARD 

H-P LaserJet Model a / BD. 157395 / 274495 

H-P Deskjel Pki&'H-P L^segHl IIP.......67933^1034^7 

H-P LaserJet ID........JN STOCK 

HP DGSkwrhfif...81922 

pacific data 

PAClRC DATA 25 te 1 Cartrrige_ 

PACIFIC DATA Postscript Cartridge .. 

PACIFIC DATA Plan at in a Carlnriga. 

pacific DATA 1 Meg Upgrade. 

PACIFIC DATA 1 Mug for 2P........ 

PACIFIC OATAHeatfner.... 


2400 Internal.$149,75 2400 External.$176,94 

2400H MNP .... 107.72 2400 External MNP 224,11 

PRACTICAL PERIPHERALS 

2400MNP lot $160,11 2400 InL . 412888 

240QSA MNP.lfil.22 2400SA_.—..17297 

HAYES 

1200 External.$278,60 240&B Internal 

iSOOBinlemal .. 163.20 2400 PS (2 . . 

2400 External..336.84 


COW" Color / Mcoo Cards w/P. 

HE RCULES™ Color i More: Cards w/P. 

AMDEK 41OA 1 1280. 

COMPAQ Mono.' VGA Mono. 

IBM P&2 &503 


£224.45 

345.40 


VRilalifltKS 


$189,60 1200 External.$129.10 

27980 24DQB—._.. 190.70 


.,37296 

478.60 

,247^0 


552^* 
...-268.28 


INTEL BOARDS ft CO-PROCESSORS 


INTEL Above Board Plus. 

INTEL Inboartt aa&'PC. 

INTEL Visual Edge. 


, 569.53 


PLOTTERS, DIGITIZERS ft SCANNERS 


-^!?CaiCamp 


1023.. 

1043DM—. 
1025-.- 


12121S1.. 
12 x 17.., 


T . ... 12x12.,...$359,12 

,5825.15 12x10_ .719.10 

.,4544.06 36x48 .3236.15 


lQGiTlEI 

Scanman PC/ Scanman P$i2. _ 

TracKman..... 


Summa IH2x 12.. 
Summa II 12x18... 


...$177,89 ! $21450 
.9390 


INTEL Cortrediein Co-j^oeassof_495.87 

INTEL 3087-2...119,90 INTEL 8007-3.,..96.20 

INTEL 30207-5 .... 137.30 INTEL 80237-8.2(J6.55 

INTEL 80287-10 ,223,56 INTEL 80387-16, .337.60 
INTEL 00387-20 ,-390-65 INTEL 80387-25,.47S92 
INTEL 803&7-SX. .299.82 INTEL 80387-33.. .575.2D 
INTEL 60C2S7-A ..268.50 

TTT1 =Ui 

$409.29 627.29 
HH&JW 

IOMEGA 20*20 External 6-,.„_,....-. 165892 

IOMEGA B1441/B144X..998,65 1299.10 

IOMEGA B244X/E3120X.190025 / 99260 

IOMEGA B220X. E5tlem^5.25"....,1619^0 

PLUS Passport 40 / 40 System Kit.469.75 / 599.88 

PLUS DPVTlOPMENT 2D Meg"48 Meg $4S8.44, M7.30 

STORAGE DIMENSION ALL MODELS ..CALL 

SY5GEN 5.25T External Floppy.. ,225^5 

WELTEC 525" Extern^ Floppy.. 207-77 


Couner1200 

Courier 2400 .. _ 

1200B. 108-48 14.400 HST ... ,586.75 

Dual 14.400 HST,952.65 

MHt megahertz corporation 

2400 far 2ENDH,$167.10 1200 BGCI^fWQaT^29aflCl 
2400 for NEC . ,, 22598 2400 lor TOSHIBA... 183,74 

mj\kiA^mix4mMm^Lbsm 

AMERICAN 

AME-T2D0VX..£911,45 AME-520ES.$377,48 

AME-330XT.957,72 AME-800BT, 609.19 

AME-460AT . 321^2 


IBMPS2B512 / B513... 

SAMSUNG Amoar .... 

PACKARD BELL 1472 Amber or WtYe 

PGSMAX 12E/MAX15. 

PACKARD BELL Green or Amber. 

SAMSUNG RGB Cdfar . .. 

MAGNAVOX 8782.. 

m r t Bin mi.i'bm+v 

VGA & EGA MONITORS 

COMPAQ VGA Monitor, 

MAGNAVOX 943EGA . . 

MAGNAVOX 9CM062. 

MITSUBISHI 1410. 

MITSUBISHI t381 Chamorfa Scan 

NEC Multisync 4D/5D . 

NEC Mullisync XL 19-lncb. 

NEC NfaKL^ync 2A/ MuftiSYTC 3D- 

PACKARD BELL 8541 VGA. 

PACKARD BELL 8531 ... 

PACKARD BELL 8530 ... 

PGS Uflrasync 12_„. 

PGS Utaasync 14/16 __ 

SAMSUNG VGA. 


.,$84,00/79,06 
146-14.' 17994 
149.99.'679.78 
187J00'209-95 

.209.95 

,449.40/540.20 

__ $4.10 

.124.35 

. 139 A0 ■'258,20 
.09.95 


219.38 

259.05 


SONY Muifecan 1302 1 1304. 
ZEN ITH Z-1492.. 


.£499.68 

..365.40 

. 372-52 

..360.50 

.-.490.80 

1183.3& i 1 2337.75 

..1776.40 

, .494^8S99JS 

.319-20 

- 359-70 


.363.80 

.-. 493.33 

499.66 • 687.77 

..392.50 

619.95 1 660.52 
.594.80 


CONNER 40 Meg110 Meg 

CONNER 200 Meg. 

- .20 Stem 


50D Well, 
890 Walt 
5100 _ , 

.$555.06 SS70G+.. 

828,56 1200 Watt. 

59.55 6 Outtel Surge 

,.$887.90 
. 962.75 
27.65 


ChJrsnl Tochnete^i44 l Inc, 


BPS-300- 

.$314.00 BPS-550. 

,,-£474.11 

BPS-500 

485.88 BPS i 200 

638 82 

BPS-800 - 

.648.30 



•© 


BC-450 

. $34930 4 0utteL,. 

.$44.25 

BC-t2O0.. 

.549^5 LC-1200.. 

','.158,85 

BC2000.. 

_1179,00 UC-1800.. 

. 196.30 


VGA ft EGA DISPLAY CARDS 

$262^8 1 377-S4 
144.76 


ATI VGA Wonder 250 / 512 

GENOA 6100.... 

GENOA 6300/6600,. 


$367.40 

,,$59950 


HEWLETT PACKARD 

HP7440A._£96K30 . 

HP7475A. 1389-89 

HP7550.2326.56 

HP7570 .LOWEST PRICE 

HP7576-EX1_ CALL 

HP SCANJET .,1049.66 


HOUSTON 
rSSnMJMFNT 
HI DMP-5Z 
DMP-52MP 
HI DMP-61DL 
DMP62DL 
Imago Maher/Jelpro 


SEAGATE 20 Meg £23958 SEAGATE 4096 80_559,95 

SEAGATE 30 Mfag .20632 Seagate St-25 i-i . .32S.23 
ST4383E 329 MB 1588.10 ST4786E 676 MB.. 2452.40 

ST41S2E 160 MB 1098.44 ST 112DA 111 MB..710J6B 

STItSEA 143 MB 919.44 ST2383A 338 MB 1084.40 

MlCROPnUS 

1335 70 Meg..$565,40 1355142 Meg ..._£1650.40 

1375 153 Meg„ 1469^5 1558 338 Meg.151£52 


I I INI I II I M 

A B Swicting Bax /ABX Box)....$39,95/ 44,95 

BASF 5 Pflcfcd 10 DSOJ wC355.29.00 

INTEUJGQM Lang UnK___129.70 

KENSINGTON Maetemia^PklSi--9999^23,48 

KEYTRON1GS 51 SI IBM or AT&T...,.,.133,95 

KEYTRONICS101 . 94.95 

5THGB4 Logcal CCmecfcn 256K/512K ...447.72 / 514.36 

Etedronc 4-Way Switchbox.99.85 

XT Power Supply 150 WWt„. m ___ 5aOD 


FAX MACHINES AND BOARDS 


Cerr*ttjFa*9600 ^539950 SHARP FO330_ffl96DD 

JT-Far 9600__j5a7£S OWFarMiTrea-CALL 


HERCULES VGA Card.,. 

PARADISE 10241 .. 

PAFIACHSE VGA > VGA + 16.. 

PARADISE Aulo Switch EGA 480 

VIDEO 7 1Q24i. ... . 

VIDEO 7 VRAM VGA. 

VIDEO 7 Vega Deluxe..-... 

CAD MOTORS ft CARDS 

MITSUBISHI 6905,19-Inch .. . 

MITSUBISHI 6605_____ 


.157^6/309^5 

..199.00 

.. 272,10 

188.70 204.30 

.—104.70 

.272,10 

.405.25 

.. 187,05 


.$2063.90 
.CALL 


SIGMA Lti&enrtew.., 

VERMONT Cobra.. 

__1687.18 

J777.75 

MFTHFLJS 1104. 

1059 00 


JjOGFTECH C9 Seriel /PS/2 

$99 9$ 

LOGDECH BUS 

94 99 

MICROSOFT Manse (Bus Version). 

MICROSOFT Meuse /Serial Version) „ 

. .109.34 

. 117.35 

MICROSOFT Mou&€ w/Windbws. 

MOUSE SYSTEMS fSeriaJ Version).... 
MOUSE SYSTEMS (Bus Vetekwii. 

.130^7 

.99.55 

7 


MOST ORDERS RECEIVED 
BY 5:00 P.M. C.S.T* 
SHIP SAME DAY 


HIGH VOLUME bids INVITED I PC Magazine savs.,.' T You may find a 

2340 maria. Northbrook, il 60062 fax (70®)291-1737 1 better deal here than anywhere else/ 1 


WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE" NOW! 

WE SELL NAME BRAND ITEMS FOR LESS! 


050 


CDW EXTENDED HOURS 

Sales 730-7:30 CSTMoryPri 
9:00-330 CST Sal 

Tech Support SilOSOTCST Mtxrfri. 



0 ( 800 ) 233-4426 


IUMK 


allCRDCD-MPLJTER 
MARKETING CaUMCIL 

g> dH [>ta MArtxni rtsoc «cp\ h- 
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In Illinois 

( 708 ) 498-1426 


FAX 

( 708 ) 291-1737 


Ci-iOii -J.u 
(*WS«5 PH Fiql 

linift bf sfiijjiricnr 

HI 

i 

] ® 

Apply for the CDW" Credit Card 

















































































































































































































































































SCAN 

MAN 


MODEMS 


BOCA 


MEMORY EXPANSION BOARDS 


ADVANCED 
MATH CQ-FRO 


■ Up 10 Faster 
lhan IriLtsd"** Math-Go's 

• 5 yea t WdJ ri'urty 


2CS7.&. 

. .4145 

2C67-10. 

2C67-12.5 . 

6219 
.62K 

2C67-20.S324 

3C87-16_ 

_$305 

3C97-2D . . 

$350 

307 25 

$450 

W» 33 ■■ 

$549 


WEEKLY 

SPECIAL 


BOCA RESEARCH 


COMPAQ MEMORY 


RAUQUEST EX TRA 1$/M Tha only 04MG, 0 
■trail prate card tor PS/2 mod 50, S3.4 90 whcli 
I Lilly supportE IwlFi 19 and 32-W memory wxatt 
Incfuda* i StEfl and 1 PAR pen plus a Ira* Mr Inf 
cable. ew&4.aandD&r2coirpjnbte UsesJMK 
and/or IMG SIMMS..$299 

ACCELERATORS 


BG28fi microprocessor &02B7 mark Chip Ktatrel 

. . . .. >223 


... TURSOKT High '«5**d half ild *co«i*i aio 1 
lor PC/XT - Aceelerailm yoor PC/XT n> to * llmea 
laatecwnha 12W Hz 80296 mteroprocaasor. 90297 


"K, 


EVEREX 


1 l o 3h*G 
Expanded 

Bpwlicalim |£MSf 4 0,' OS-'? Cun b« wrtd » 
bacfcMI base memory up Id 640K and LFib imt as 
expended and'D/ smarmed memory Uses 256K 
DRAM $39 

MftSiBK SI 39 

RAM 9000 Up Id 6MG capacity support to baas 


Fully cnmpahbln with L plus. Ii 
4 0, EE MS Supports Muiu.TMl.-n, v* [H M. 
MlOU Tasking in hardware Software conhgurtfJta 
l-ia do nwdcftre ko ael.i full iBMG window tor 
lulure expansion Zdtd wad Mam uisg IMG 
D RAM _ $273 

RAM i DOM Up to i DWG capacuysupport to baso. 
flrlBndeoloffeKpandednnemDry-iflnycaniiunfllion 
Compendia with' Lotus. Irrtel, Microsoft, E MS 4 □ 
□parales wih op sdOrtional wait Mate* Uses 1 M2 
ft RAM $173 


BOCARAM/AT I/O PLUS THhs at 12 cato olfara 


as weH as I/O capafrlibee tor tbs i BM AT and i G 
hu cpmpnliblqs Operaies -i a system up lo 
33MK? anrf ,s sai up Ihromh aottwa/e. swlh 
conffluralKjn stored uMhe EE PflOM UM*1 2 Chm 
1 US RAM chips. AvajladtemtorrtcgnftfliMltorts; 

UK idSMG ..._.|t69 


130 A lull lei _ 
boerdlw IPs IBM PS/2 Models K. M and hue 9 
bit PC bus eompaflibles lhat utilize 3.9 inch 
drums The bwird junto a rd 25-6H R*Mchipa 

and provides up to 2MG at anpandocT i 
board 




BQCAHAM 90Z2MG. □ wart 
Dr ■>k i h irird ls rd memory board design liar IBM PS/2 
Mortals S0.50Z, 60 and tfW ccmprulbtas. Uses 
standard IMG 100ns D RAM chjpi TRAM 
|Tr» wiuilon R AM ) is usedlo map out bad memory 
nactona dun/ig power up and lo 


s tang Lerm 

$169 


BOCARAM 3*40 Ufc io 4Mg tat Mcdel SOiBO - D 
waft Elate espanded. enondod rundUAse memoiy 
‘Uses lMQD-RAM. $169 


I'D FT Extends lha 
PC's. XT's and campaMHes Connects to an 0 
.PC bus and provides Min r“ 
9ptn,5orialpDf1.*rli 
aCLK/CAL 


serial pen and 

$53 


I'O AT Eriemta lha pwnphnmt capoWirm d II 
PC's, XTb and oompaJitfe* (fy Erovtinpa &■ 
sarial part and a 25-pn. parallel pod Qplionu/ 25 
pin janal pod also 
Irwdalliflion 01 Ihis e-bu 
me ,1-npers and mMaH 


VIDEO ADAPTERS 

ATI TECHNOLOGIES 


SUPER SPECIAL 


NEWER TECHNOLOGY 


BOCA MCA SERIAL CARD Rw P&2 $169 


TOSHIBA LAPTOP 


KTT31DOe/512 ^ 512K Memory Card .$219 

ler 1 oaluba. podable 31 DOc 

KTTS^OOe^ - 2MG Mwnon, Cwd ....... $449 

lor Toshiba porfabtoO lfflc 
KTT 32D&3 - 3MG Memwy Card.*919 

h- Toshiba pcdabla 3200 

KTTilOM ■ 2MQ Memcry Card.$449 

■or Toshiba portable 

XTT520W2 - ZMG Memory Moduta $399 


VGA WQKDFR SI 2'“ |S13K uidBO memer, t) 

Hlghpertormanoe VGAgraphtat i00%rege5igr 
level eompatbliiT m VGA EGA. CGA, MDA 
endHptciAM. Dii«»yx Super-VGA000x600 in 
25fl ootore and I024i 7M in 16 CUlore SwftChlMS 


DUAL GRAPHICS ADAPTERS 

Monochrome flndCOkir StS well ni hftvlng ;i *IiMtda/d 
praAelpmilarpon. AulpSwIlchmgcpnftgurBStnrd 
la mode and type lor Itw rndnUnr you attalch Ea&y 


UNITEX 


TERMS AND CONDITIONS 


MONOCHROME GRAPHICS CARD $39 

with PAft poh - MGA/Harojlaa 
COLOR GRAPHICS CARD $39 

RGB color With PAR pari - M&A/CG/VH*cvlM 

EGA CARD $119 

640 x 460, 16 color EGA/UGA'CGAiHeHieuiB5 

VGA CARD $149 

1024 x 769. ie eptor. VOAJEQA/MQAmGA 




$119 


UNMW2 RT $149,95 

Tasta speed plus parameter 
64x 1 /2&Ei 1 / 1Ui I 


UNMXia RT S199.95 

Testa atanderd M>MM Modules 

1 YEAH WARRANTV 


We Accept International Orders. 
We Accept Purchase Orders from 
Qualified Firms, Universities and 
Government Agencies 

THE U.S. & CANADA l-(800)-533-0055 

INTERNATIONAL ORDERS: (714) 251-UNTX 

(714) 251-8 6 8 9 


&OCA MCA PARALLEL CARD For PS/2 .$99 


Mon ■ Fri Bam ■ 5pm 
Sat 9am -1 pm 


SEND ALL MAIL ORDERS TO 

P O. Box 19772 
Irvine, CA 92713 


Mon - Fri 7am - 5:30pm 
Sat 8am - 2pm 


ER DIVISION 


Retail Office 

4025 S. Industrial Blvd. 
Las Vegas. NV 89103 
Phone; (702) 732 8639 


Corporate Headquarters 

17222 Armstrong Ave ‘ Irvine, CA 92714 
Phone; (714) 251 UNTX(251 0 6 B 9) 
Fax: (714) 251-8943 


ESTABLISHED 1976 


TOPHAT Th* T-c|5*iAT itas 136 K*M/oar*i llw 
boa?d wtach reEafts -i a tower pusllto Msaitfla^ 
the abUfly lo becfcllll ctwranlKirial menrary inun 
51210 64flK ura TB-bfl ATtypa machine. Operates 
■l CPU 5PW>d DP to IflMHi.....$99 


BQCARAM/AT PLUS The SOCAftAMAT PLUS 
oflen. convanlional, expanded ondit» HiiarKtad 
memory lor the IBM AT and 16-W compel lb toe. 
qpD/a|o$ m a eyaiem up to 3.3MHz and ie Bet up 
I hrotqh Miltwii^i. will i conhgurellon stored 4i the 
EEPROM. UBwIZflnj IMGHAMthlpi Avslabta 
to lour coMlgifrahods; OK up to 9MG .. $149 


SUPER FAX 

Niv sou/ IhjihljF ltaneiloe«L fully- 
Inofietl. Cml ,rl l«wll»T FAX Jlrwnl 
irunuTuclunnl. 

CLTTT Hroup HJ 

iMltlWfHI hwLjMWnd 


nifd virw ili^urracu h cm writnl QWrt io 
mvrnurv, l|rc iFjntnuuiLHis muy he Fihlcd 
'eirwimni^KHi. prtaled. ktureJ for 

tf. or Ji H'Witail oO ]M hud drive MM-TW ARK IVLLDLH-JJ 


La In tux SUPEH PAX. 

Neil II imm H » l- 4 <Hh MiiJii- 

UtuiluMim Kruiuivr. UfuJ Hmr 
■ft'n i inu£r Evnrrarlni « hilt- 


. calm™. 

$389 


IHCLUCHES 
(CALCULUS 
SUPER FAX 


FfflNCEim 


r s,^ii 


.KHdpiHft 
r xxatul Ji 
KiNeraph/. 
xcufin/r. J,iiiriisiswit"JifPrFmtar 
tHnnlP uf re 5 -iheei^ Phiiidtn 
up lu 312 taudrs uT jerar. 

CA1.UMRI 

INCLUDES 
ICALCULUS 
SUPf R FAX 


$589 


MEMORYZATION fk> ail popular 

Micro Channel computer* Including ISM PB'2 
Models 56. 5Dz, 55, flod 60. Can provide up lo 
1 fjMG (>i axlended nj^moty |us,ioq 2 boarda). LlM/ 
EMSVor 4 o flirpandod mamory nfi crapotlion 
wlh Ihe lalesl IJM 4 0 sahware appticalions 
Supports DOS, OS'2. XENlh end UNIX. StrrptaiD 
irtsul noawilehes tosel SOFTWARE mcludod 
UBO&2S5K K 0 oi TUG K 3 SIMMs. $449 


MEMORYZATION 2 fiu mi popular 

Mkid ChanrtM cowipularx Including IBM PS/2 
ModM* 70 and W- Cenprovata up In lfiMG bl 
ertended memory fuBing 2 bwmdsL LlM/EMS 
Ver 4 0 expanded nwmmY an or a portion wilh 
Ihetatoii LlM 4.0 ^ohwnrti jppUcuiioriB Supports 
DOS. 0&7. XENIX and LJNIH In au4«l. 

ito switohBB lo sal SOFTWARE Included ««« 
35SK i 0 w IMG i 0SIMNU $449 


$479 

$470 

$470 

S470 


$11+9 

$1149 

$1429 


BOCARAM/XT A lyl length axpoedAd nianwy 
boate tar The ®M POXT/AT and A-btt PC bus 
compoftoe operalmg atCPU apaeds upto 12MHz 
BOCARAMrXT 1 ' 1 uses standerd 256K RAM chips 
and provide* up to ?MG of 


^“CaicuJus 


Ho suidiurga Nk MC Or VISA 
Terms MC ' VISA + COD - CASH ’ AMEX odd 4H 
Ftorchase Odera horn qualified hmii 
20% restocking tee on wn-ctaleGlive relums. 
Pnrts Si^hli w change 
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Circle 76 on Reader Service Card 


UNIVERSAL/GANG 

PROGRAMMER 

made in U.S.A. 



$695.00 
includes 
One Year 
Update 
and 

Warranty 


HUSKY “programs EE/EPROMS. CMOS PLDS. 
and Micros. It's your best bet when low cost 
and quality are both important. 

From the people who make CURL and ALLPRO. 

1201 N.W. 65th Place 

■ Ft. Lauderdale. FL 33309 

LOGICAL FAX: (305) 974 8531 


1-800-331-7766 


Circle 143 on Reader Service Card 
(DEALERS: 144) 


^8^9 TRACK 
TAPE SYSTEM 


FOR IBM PC/XT/AT 
& PS-2 



• Mainframe to PC Data Transfer 

• High Speed Backup 

• All Software. Complete System 

• Service and Support, easy 
Installation 

call ( 818 ) 343-6505 or write to: 

CONTECH Computer Carp. 

P.O. Bo* 1B3 Tarzana, CA 91396 


CONTECH 


Circle 63 on Reader Service Card 


Small AT Systems 

Complete Single Board Solutions 
For Rom and Disk Based Designs 



CPU Card: V50 CPU. 8086 Code Compatible 

1 Meg Ram, 256k Eprom 
5 Serial Ports 
CMOS (2 watt) 4.5" x T 
Expansion: Backplanes for PC/AT cards 

Piggyback card wrth: 

Floppy, SCSI. Printer. Keyboard 
Software: DOS and Applications on ROM 

Debug Monitor. BIOS. Utilities 
Source code available 

Cards $299 
Systems $449 

303-444-7737 
(ft{/US) ,ax 303-444 9983 

svsu-Mt 655 Hawthorn Ave , Boulder CO 60304 






* 0S/H012 MB .... DK. BLUE - 59$ 

mcm IN LOTS Of 50 MTU T>VtC SUtVES t TAB S 

5.25- DS/H0 1.2 MB **.**•.*, aua 

L ots of 50 .. . 39 C 

5.25" DS/D0 360K, HICL S«f>a 6 bta 

L ots of 1.000 - 21C.Lots of ICO - 25 C 

3,5* DS/DD 720K (1MB) 

P REMIUM QUALITY BULK .Lots of 50 - 39 C 

3.5* DS/DD 720K (1MB) - SONY BULK 

L ots of 50 .. . . 59 C I 

ZOOM 2400 86 let Modem »/Mm $/* $99. 

External.$ 109. (w/Cable: XT or AT or Mac) 

r .t-twt* • Wf l«* WM»r Ml 

800-288-8025 

12132 Sherman Way r N. Hollywood CA 91605 

CALL OR MAIL UlU flU 


Circle 17 on Reader Service Card 


Data Acquisition Processor™ 



Onboard Intelligence For IBM PC/XT/AT/386 

• 16 MHz 80CI86 for general processing 

- 20 MHz DSP36001 for digital signal processing 

• Sustained digital signal processing of 10 MIPS 

• FFT and FIR filtering without programming 

• Acquires analog and digital inputs to 235K s/s 

• Buffers and processes input data as required 

• Updates analog or digital outputs to 250K s/s 

• Over 100 commands without programming 

• Custom commands may be written in C 

Call for FREE Demo Diskette 


Mjcrostar 


Laboratories 


7 


( 206 ) 881-4286 

2863 152 Ave. N.E. 
Redmond, WA 98052 
FAX (206) 881-5494 


Circle 164 on Reader Service Card 


CO RT E XcORPORATlON 

MASTER CONTROL 

For Industrial Control and Multiple 
File Server Applications: Control up 
to 16 CPU’s with a single Monitor 
and Keyboard! 



■ Units to Control from 2 to 16 CPU’s 

* Enclosed Keyboard Drawer and 
Monitor (5 inch screen) 

* 16 Gauge Steel Rack - mount 
construction, Double-plated 

* Black Anodized Aluminum 
Faceplate 

CO RTEXcorporation 

(612) 894-3354 • Fax (612) 894-2414 
12274 Nicollet Ave. S. • Burnsville. MN 55337 


Circle 65 on Reader Service Card 


3M WORLDWIDE SALE 


0S-DD 

5.29 

8.69 

18.95 

Export Quantity Discounts 

5.25" 3M Brand Diskettes. 

3.50" 3M Brand Diskettes. 

8.00" 3M Brand Diskettes. 

DS-HD 

10.79 

17.49 

20.95 

3M DATA CARTRIDGES 

DC-2000. 

... 14.29 DC-600A . 

.. 19.95 

DC-300XLP... 

...17.99 DC-6150XTD.. 

.. 20.95 

3M COMPUTER TAPES 

1200’ w/tape seal 

.8.95 DEC TK-50 . 

...25.95 

2400' w/tape seal 

. . .1195 DECTK-52/TK-70. 

...39 95 

3600’ w/tape seal 

_18.95 IBM-3480 . 

.... 4.95 


3M ACCESSORIES 


5’A"-Head clean kit.... 3.95 3M FlipWFile-S'A" .... 3.95 

3^-Head clean ki!... 10.95 3M Flip’NTile-3fc" .... 2.95 

Plotter Pens/pk 5 .5.95 3M Diskcover/50-5'A .. 7.95 

3480 Cleaning Cart... 15.95 3M DataSaver-5 1 A*’.... 3.95 


3M HIGHLAND DISKETTES 



SONY BULK 



Toll Free Order Line Information Line 

1 800 - 523-9681 1 - 801 - 255-0080 

TLX-9102404712 FAX-801-572-3327 


a DISKCOTECH 

DISKCO TECHNOLOGIES. INC. 

213 Collage Avenue 

P.O Box 1339 Sandy, Utah 84091 


MAY 1990 • B Y T E 355 
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UNIVERSAL 

PROGRAMMER 



I PROGRAMS 

E(E)PROMs uplo 4 MBits & 16Bil wide 
PALs from AMD, MMI, TL NS. CYPRESS etc. 

22V10 from AMD, ATMEL. TL SAMSUNG & CYP¬ 
RESS. 

EPLDs from ALTERA INTEL, TL 
GALs from LATTICE, SGS & NS. 

FPLs from SlGNETlCS, 

PEELs from ICTp HYUNDAI & GOULD. 

BIPOLAR PROMs 

SINGLE CHIPs {8748, 8751 &. B7C51 series) 

I SUPPORTS 

32Bil WORDSPUT wilh 4 GANG adaptor. 

PALASM 2 /CUPL/ABEL /TANGO/OrCAD JEDEC files. 
PAL VERIFICATION using TEST VECTOR 
GAL electronic signature recognition,. 

- 870451,63701 X/Y/V k 63705V wiih adaptor (option] 

- Tests ICs fTTL, CMOS) Sc D/S Memory* ICs with user 
definable test patterns 

I Package includes software, programming module, high 
speed interface card ana Cable 

1 OPTIONS 

- Socket adaptors for PLCC. LCC. SOIC, and FLAT-PAK 
ICs, 

- 4 Socket adaptor for EfE) PROMs 
Socket adaptors for micro controllers 


LOGIC PROGRAMMER $395 

- PROGRAMS PAL GAL PEEL EPLD 

- Pull-down menu driven soflwere 

E(E)PH0M PROGRAMMER 

- Programs 16K-1024K EPROM, CMOS. 

- |, 4, 8 t I bp Gang programmers, 

- High or low byte programming 

- from $150 


EPROM ERASER 


IQET-140 ($295) 

Erases any 
EPROM Just 
4 seconds. 

■ ET-140 ($95) 

Erases upto 
9 EPROMs 

■ ET-265($285) 

High capacity 

■ Erases upto SOErROMs W / timer 



QET-140 


HEAR WARRANTY k 31) DAYS MONEY 
BACK GUARANTEE 


Call Now 1 ^BOO-541-1975(Toll Free Order) 

TEL(408) 727-6995 FAX (408) 727-6996 

473 Sapena CL, Unit 26, Santa Clara CA95Q54 


356 BYTE * MAY 1990 


ALL NEW lit 
9 TRACK TAPE SUBSYSTEM 
for IBM PC/AT/386 

complete for only 

$2,595.00 

1 YEAR WARRANTY 



* IBM/ ANSI compatible at 800*/1600/3200 bpi 

* Controller, cables and software Included 

* Interfaces for PS/2*, Xenix* and DEC* 

* SCSI*. AT or MCA* Bus I/O at 25/50/100 ips 

* CpflWMl 

AKSystems Inc 

20741 Manila St. Chats worth CA 91311 

TEL:818/709-B100 FAX: 818/407-58S9 
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EZ-R0UTE VERSION II 


SCHEMATIC TO PCLAY0UT $500 
INCLUDES AUTO ROUTER 


EZ-RGUTE Version It from AMS lor IBM PC, PS (2 and Com¬ 
patibles is an integrated CAE System which supports 256 
layers, trace width trout 0,001 inch Id 0.255 inch, flexible 
grid. SMD components and outputs on Penplolters as well 
as Photo plotters and printers 

Schematic Capture SI00. PCS Layout S25G. Auto Router 5250 

FREE EVALUATION PACKAGE 
30 BAYS MONEY BACK GUARANTEE 

I-BOO-972-3733 or (3D5| 975-9815 

ADVANCED MICROCOMPUTER SYSTEMS, INC. 

1321 N W 65 Place ■ Ft Lauderdale, FL 33309 


Circle 25 on Reader Service Card 





* Intel 8052AH-BASSC CPU 
m PROM programmer 

* Now requires 5V.$upply only 
» Enhanced memory mapping; 

Supports 2K-k4K devkvs 
to a rout of 12HK. 


Still only $228.00 QTY 1 
Call Now! (603) 469-3232 


llirjliifr*,it mill I H-' . 

kit tor I hr IflM POXt/Al J54S .inrl BASIC 

i Hmijrtti'i:: <295 


Cl 


Binary Technology. Inc. 

f » T pNkPM » -"--"g 

Mam * F ! O Bar 67 # Maiia&f! p#i 03770 mtmd 



LPC Serial/2A 
HDLC/SDLC Data 
Communication Controller 
for IBM PC/AT Bus 



Dual Channel Synchronous 
Controller (Z85C30) 

Runs 800K BAUD 
Full Duplex DMA 
HDLC LapB software option 

Computer Modules, Inc, 

a iMttc vfoish Aw. 

Simla Clara, CA 95051 
Tel: 1406) 49M«B| 

Fbm: (4B8) < 



IBM PC/AT .h u IraJutiark oflBM. Inc 


Circle 57 on Reader Service Card 



and DIRECTLY ACCESS vast amounts Of 
information on a REMOVABLE disk! 

■ 'BEWRITABLE/ERASAflLE" allows user lo read & write 
over and ever up to a million times. Direct or random 
access at speeds comparable to a hard disk 
- CAPACITY: 650 megabytes (1024 bytes/sector) or 594 
megabytes £512 byles/sector} ol reewdabte data. 

High track density 15,000 Ipi 
■ DATA U££; 10 to 25 years wiih no degradation. 

Immune to EMI or RFI envnisSnjns, 

Applications: IBM pc or Compitibtoi/ PtoVoll (LAM)Wang V3 
Cnnrng Soon: HP/ NCR,' DEC i Applo MAC 2.' Juknbox 

Only $5500 - Optical disks - JSMrtja. 

Includes toft ware. disk (blvs E*tsnci«l wafTBflUH available 


A nr' APPLIED DATA 
AUO COMMUNICATIONS 


Out* Id* CA; 1-800-221-5486 
Inakta CA: 1^300-334-5486 


14273 Chambers Head. 
Tufitln, CA 92M0 
TEL: (714} 731-H00 
FAX: (714) 838-7178 


Circle 20 on Reader Service Card 


Computers for the Blind 

Talking computers give blind and 
visually impaired people access to elec¬ 
tronic information. The question is 
how and how much/ 

The answers can be found in The 
Second Beginner’s Guide f o Personal Com¬ 
puters for the Blind and Visual fy impaired 
published by the National Braille Press. 
This comprehensive book contains 
reviews, written by blind users, of soft¬ 
ware that works with speech. 

Send orders to; 

National Braille Press Inc. 

88 St. Stephen Street Boston, MA 
02115 

(617) 266-6160 

$>12,95 for braille or cassette 


$14-95 for print 

NBP is a nonprofit braille priming 
and publishing house 































































cA» on Full Page Scanner *388 

_ Deluxe OCR Software. .>16S * tQ — 


Includes Free Photo Graphic Scanning and Editing Software 

* 300 Dots Per Inch * Fa$t_,7 Seconds Per Page 

- Automatic Sheet Feeder ■ Up to 32 Gray Scales 

- Includes PC/AT interface Card - One Year Canon Warranty 
■ Software Selectable 300/200/150/75 DPI 


Turbo-88 


Monitor OptionaJ 


£C£ftiP Monitor Optional 

—A PROVEN BEST SELLER— 

BOSS microprocessor rusv ■ 150 watt power suppty 
nfiing at 10 MHt or 4,77 ■ 8067 socket 

540 KB . Front panel display 

. 525" 360KB RAW Drive - 102 Key enhanced Keyboard | 
. Dual diskette drive controller - Serial RS-232C port 
Parallel prints' port * Came port 

Eight XT expansion slots ♦ Ciciek/Caiendar 

Monitor & Hard Drive Options 

Floppy I 20 I 30 

Only | Megabyte | Megabyte 

Complete Monographics System 

*598 | $ 798 | *848 

Complete Color System 

*698 | *898 | *948 

Complete VGA System 

*1098 I *1148 


PRO-286 

12 MHz 

*698 

20 MHz 

*998 



—286 POWERHOUSE— 

■ 80^96 processor running at 


12 MHz or 20 MHz 
| ■ Zero wait state 
1 Megabyte of RAM 
| ■ 1.2 MB or 1.44 M5 drive 
* Hard/Floppy cqntrotrer 
■ Six 16-Bit S Ttoo S Bit 
expansion slots 


- 90237 socket 

- Clock/Carendfir 

■ 102 Key enhanced k^boa-tf | 

* 200 watt power supply 

- Norton 5J, i 17/20.3 

■ Landmark T 6/25 9 

* One Year Warranty 


*898 


Monitor & Hard Drive Options (12 MHz) 
Floppy I 40 | 80 

Only j Megabyte | Megabyte 
Complete Monographics System 

*798 | *1098 |*1398 

Complete VGA System 

*1098 | *1398 |*1698 

For 20 MHz System Add >298 


Panasonic 

KX-1180 . 7178 
KX’ 1191 . ; s 238 
KX-1124 . . s 298 
KX-1624 .. - '428 



EPSON 

LX-81Q ...*17E 
FX-S50 
FX-1050 
CQ’510 
EjQ- 850 
LQ-950 
LQ-1010 
LQ-1050 
UQ-2550 
EPt-6000 Laser Printer.... 3 999 

flS I HEWLETT 
ml£M PACKARD 

New LaserJet HP.*1098 

HP. LaserJet HE .*1698 

HP, DeskJet Hus__*698 

HP. DeskWriter/For Mac.*848 

Extra Toner.*98 

Extra Ink Cartridge .. *. ,„ ,. *... *19 
TrippDte Battery Back-up 

450 Watt UPS.*398 

750 Watt UPS. *438 

1200 Watt UPS.,*698 

3 Y 2 ” Disk Drives 

72QK intemai/extemal. *78/178 
1.44 MB inrtemal/extema] .*88/* 188 

No Surcharge 
for Credit Cards! 


Tripplite Line Stabilizer 

600 Watt Line Conditioner.*98 

1200 Watt Line Conditioner ..,*158 
1800 Watt Line Conditioner ,,,-188 


VGA Package 

Card $148 

Monitor $298 



540* 480 
Hi-Res Card 


8097.*88 

8097 2 ..,*118 
8087 1 . ..M58 
80287.... *128 
80287 8 ..*198 
80287-10 .*228 


JADE COMPUTER 

Super-386 

16 MHz (SX) 

$898 

_ Monitor Optional 

20 MHz 2S MHz 

$1398 *1498 

25 MHz Cache 33 MHz Cache 

*1898 *2398 

—FIRE BREATHING 386— 

► 80066 processor running at ■ Full size case 
15 MHz (5X|. 20 MHz. 25 MHz - One 32-Bit. Five 16 -Bit 
& 33 MHz Two 51013 

. ] MB RAM expands to 4 MB - 102 Key enhanced Ktyboard 
, 364K Shadow RAM ■ 200 watt power supply 

. t 2 MB or 1.44 MB Drive ■ Clotik/Catentfar 
. 14 interleave Hard Disk/ * Norton S.L 15/23/31 -6/31.6 
Floppy Disk Controller ■ Landmark 21 /25.5/3Z6/435 | 

. 8Q3B6 socket 

Monitor & Hard Drive Options (16 MHz SX) 
Floppy 40 80 

Only | Megabyte ( Megabyte 
Complete Monographics System 

*998 | *1398 |*1598 

Complete VGA System 

*13581 *1698 |*1898 

For 20 10ii add *498 f*r 25 MHt C*ch* add *998 

For Z5 MHt add *598 For 33 MHi Cache add *1798 


80287 12 .*278 
8D387-SX .*318 
8G387-16 *348 
80307-20 .*388 
80387-25 .*480 
80387-33 .*598 


HEWLETT 

PACKARD 

*39B 


Pacific Page PostScript U llP/11/ lil 1 
PDP 25 in 1 £172 FontolU H/IIP , J Z7B 
POP 25 in 1 (172 Fonts} U HI .., £ 33B 
PDP plotta 1 in a Cartridge I IP/H/111 ! 24B 

4 MB Memory Card tor U 11 AID 

Without RAM .*90 2MB. ! 298 

1 MB .*198 4 MB. *493 

Mewl Memory Card tor U BP/1U 
Without RAM 5 140 2 MB ... 

1 MB.*198 4 MB ... 


2CS7-S.*198 

ZC87-1D . .. 5 228 

2C87-12 . 
2C87ZQ 

....*268 

....^aae 

Hard Disk Sato 

Dnup 

Drtty 

Kit w/ 
Controller 

20 MB 60ms 

5 198 

3 248 

20 MB 35ms 

s 248 

*238 

30 MB 60ms 

*218 

*268 

30 MB 35ms 

"288 

*338 

40 MS 40ms 

*298 

*348 

40 M B 28ms 

5 348 

*398 

60 MB 40ms 

*388 

*448 

00 MB 28ms 

*538 

*598 

120 MB 28ms 

*698 

*768 

ISO MB Z3m$ 

*998 

*1098 

40 MB Tape Back-up. 

.,*268 

150/250 MB Tape 

. S 628/ S 72B 


Modem 

1200 Internal w/software_ 

.744 

2400 internal w/software .... 

..*74 

1200 baud external.. 


2400 baud external. 

. ; 128 

2400 PS/2 internal ....._ 

. ■* 198 

Panasonic vga 


PanaSync Monitor C JM 

1024x768 

14“ .20 Dot Pitdi 

Logitech 

LogiMouse Serial _____ 

... *68 

LogiMouse Hi-Rez. Bus ____ 

-88 

LogiMouse H:-Rez Serial 

../-SB 

Microsoft BUS Mouse 

2qo dpi SA 

w/Menu Software 


Scanner 

Complete hand scanner.. *98 

Diamond Flower HS3G0Q Plus .,-198 

Keyboard 

102 enhanced click.....*68 

Keyboard Drawer.., s 34 



California 

Torrance, Costa Mesa, Woodland Hills 
Keamy Mesa. Sunnyvale 

Texas Georgia Arizona 

Addison, Houston Smyrna Phoenix 
Not all items in stock at our nine retail locations. 


JADE COMPUTER 

4901 W. Rose crams Ave, Box 5046, Hawvthome, Cafifomla 90251-5046 213^973-7707 

Continental U.SA 1 - 800 - 421-5500 Inside California 1 - 800 - 262-1710 

-10 Day Money Back Guarantee- 


MM C 


We accept checks, credit cards (or purchase orders from qualified firms and institutions,} No 
surcharge on credit card orders. CA.. TX, GA. & AZ. residents add sales tax. Prices and availability 
subject to change without notice, $ 4,00 minimum shipping and handling charge. 
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BACK ISSUES FOR SALE 


BYTE 

Limited Quantities — Order Now! 


1987 


1988 


1989 


1990 


January 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
December 
Inside the IBM PCs 


Rates (postage and handling included): 

1987-’90 BYTE Issues.$6.00* 

BYTE ’83-’84 Index.$4.00 

BYTE 1985 Index.$4.00 

BYTE 1988 Index.$4.00 

1985 Inside the IBM PCs.$4.00 

1986 Inside the IBM PCs.$5.00 

1988 Inside the IBM PCs.$6.00 

1989 Inside the IBM PCs.$6.00 

♦June 1988 (Benchmarks) $3.00 
♦December 1988 $3.00 

The above prices include postage in the U.S. Please add $.50 per copy for Canada and 
Mexico; and $2.00 per copy to foreign countries (surface delivery). European customers 
please refer to Back Issue order form in International Advertising section of book. 


□ Check enclosed. Payments from foreign countries must be made in U.S. 
funds payable at a U.S. bank. 


Name- 


Address . 
City_ 


. State. 


. Zip. 


All orders must be prepaid. Please allow four weeks for 
delivery. 


Available 

Issues 


Please indicate which issues 
you would like by checking 
(V) the boxes. 

Send requests with payments to: 

BYTE Back Issues 
One Phoenix Mill Lane 
Peterborough, NH 03458 
(603)924-9281 


Charge: □ VISA □ MasterCard 


Card ft. 


Exp. Date. 


Signature _ 

















































E/EPROM & MICRO 
PROGRAMMER 


$895 


■ EP-II40 includes: software, cable, user's 
manual, 2 free software update coupons, 
toll-free technical support, one-year warran¬ 
ty & a unconditional 30-day money back 
guarantee 

■ Programs 24-, 28-, 32-& 40-pin E/EPROMs 

■ Supports 874X & 875X series 

microcontrollers 

■ Connects to a standard parallel port 

■ 32-pin model, EP-II32, available for $695 

The Engineer’s Programmer™ 


CALL TODAY 800-225-2102 


r-L_i-L_n_n_i 
MICROSYSTEMS 

10681 Hoddington, #190, Houston, TX 77043 
713/461-9430 FAX 713/461-7413 
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8051 68HC11 



For info call: 

Australia 

Austria 

Benelux 

Denmark 

Finland 

France 

Great Britain 

Israel 

Italy 

Korea 

New Zealand 

Portugal 

Scandinavia 

Singapore 

Spain 

Switzerland 
Taiwan 
Thailand 
West Germany 
USA. FAX 


(02) 654 1873 
(0222) 38 76 38 
+31 1858-16133 
(02) 65 81 11 
90-452 1255 
(01) 69 412 801 
0962-73 3140 
(03) 484832 
(Oil) 7710010 
(02) 784 7841 
(09) 392464 
(01) 83 56 70 
+46 40922425 
065 743-2086 
(93) 217 2340 
(01) 740 41 05 
(02) 7640215 
(02) 281-9596 
08131-1687 
(408) 378-7869 


NOHAll CORPORATION 

51 E Campbell Ave • Campbell. CA 95008 

(408) 866-1820 
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6809 


Single Board Computer 





6809 MPU. 2 serial ports, 4 parallel parts; 
RAM. EPROM, real-time clock, watchdog 
timer, 44-pin 4.5 * 6.5 PCB 
EXPANSION MODULES: RAM, EPROM, CMOS 
RAM/battery, analog I/O, serial I/O, 
parallel I/O, counter/timer. IEEE-488, 

EPROM programmer, floppy disks, 
cassette, breadboard, keyboard/display. 


Wrntek Corp 
1501 Soulh srreel 
Lafayette, IN 47904 
317-742-5425 
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• Program EE/EPftOM*. MICRO*, BIPOI.ARi.PALs. CAL*. FPLD*. PEELS 
(current libraries support over 900 devices by over 35 manufacturers). 

a Software driven pin drivers IVA generated programming voltages (M bit 
DACs used to generate voltages from 5-25V with 0.1 V revolution for all pins), 
a Fast device programming / verify / read via dedicated parallel interface. 

• Upgradeable for virtually any future programmable devices up to 40 pins, 
a Sclf-uitai-uent operation. No additional modules or plug-in adapters required. 

• Includes user fnendly MEMORY BUFFER FULL SCREEN EDITOR. 
Commands include: Fill, Move. Insert. Delete, Search. Data entry can be done 
in ASCII or HEX farm. FL SEMAP EDITOR for Logk devices 

• Friendly Menu-Driven interface. Device selection by P/N and Manufacture! 

• Supports 8/14/32 bit data word formats. 

• Programming algorithms: Normal, latelligeal I A II. Quick Pulse Program¬ 
ming. Automatic selection of fastest algorithm for any given part. 

a Verify operation performed at normal & worst case operating voltage 

• Functional lest: JEDEC standard functional testing for logic devices. 

TTL Logic functional test far 74«/$4xx series devices and memory devices. 
Test library can be updated by the user User definable test pattern generation, 

• File formats accepted JEDEC (full). JEDEC(kenial). Binary. MOS Tech¬ 
nology. Motorola Ilex. Intel lie*. Tektronix Hex. 

• Base price ($495) includes Interface card, cable. Memory + Micro + Bipolar 
library, TTl/CMOS/MEMORY device test capability, one year free update*. 

• Complete price ($8951 includes all of the above plus I ogjc Device library . 

• library updates can be received via floppy or B&C Customer Support BBS 

• Full I year warranty. Customer support via voice line. Fax A dedicated BBS 



UNIVERSAL RS-232 


PROGRAMMER 

$345/495 


• Programs EE/EPromt, ZPRaras.Inlrl Mirrov.Fbsh FPromvMemory Cards. 

• Stand-Alone Mode far EE/EProm and Memory Card Duplication / Verify 

• All 24/28/32 pin FX/EPremi in 4 MBits (upgradeable to 32 megabits). 

• Micros :H741/A.-2/A.-4.-8.-9.-51.-C51.-C51 FA/B.-52.-53.-5S.-C52I.-C541.9761 

• Model LPI00 ( $345). Model IP200 ($495) accepts dedicated modules, 
a Memory Cards Programming Module (Seikn/Epson,Fujitsu.) - $145. 

• GANG Programming Module (4 sockets) • $145. 

a Optional buill-ia Eraser/Timer module - $50, Condortise foam pad 
a On-Board Programming capability; Custom interface modules available. 

• User friendly Menu-Driven Interface Program fiK IBM-PI: and Macintosh. 

• Can be operated with any computer containing an RS-232 serial port, 
a OEM open hoard programmer configurations available (from $245). 

• One year free software updates and Customer Support 

• Customer support via voice line, dedicated BBS or fax; Full I year warranty. 


LOW-LOW-LOW 


Laser Printers/Scanjet Plus 
Interface/Plotters - Call 


Memory for Hard Drives, Tbpe Backup 
for above and Sun & DEC Systems 

IBM comma 6 Mi* ALR 
=EEVEREX- AST & other 

XT/AT Compatibles & 386 Computers 
CALL for LOW PRICES 

Gov’t, Corporate, Schools, Dealers, 

& Export INQUIRIES WELCOME. 


5URRH inc. 


1 44912 Osgood Road, Fremont, CA 94539 

Ph: (415) 651-5101 Fax: (415) 651-5241 
1-800-543-1001 

VISA, Master Card accepted, w/sc 


9-Track Tape Subsystem 

for the IBM PC/XT/AT 



Now you can exchange data files between 
your IBM PC and any mainframe or mini¬ 
computer using IBM compatible 1600 or 6250 
BPI 9-Track tape. System can also be used for 
disk backup. Transfer rate is up to 4 
megabytes per minute on PCs and com¬ 
patibles. Subsystems include 7" or 10 Vj" 
streaming tape drive, tape coupler card and 
DOS compatible software. For more informa¬ 
tion, call us today! 

nURLSTRR\ 

9621 Irondale Ave., Chatsworth, CA 91311 
Telephone: (818) 882-5822 





• Emulates 2716 through 27512 EPromi (2k to 64k bytes) with a single unit. 

• Megabit parts can be emulated with multiple units (Mega adapter required). 

• Connects to the standard parallel printer pod. Uses standard printer cable. 

• FAST data loading via parallel printer port (44k bytes in less Ihaa 19 seconds) 
a Intelligent Tn-Orcull-Emalator* rype features include: Address Compare 

(with HALT output). Address Snapshot (for target addr bus monitoring), 
Trigger Input (for external events monitoring). Programmable Reset Output. 

• Powerful Memory buffer editor. Selectable wordsizes (8,1632). 

• User friendly software. Command set includes: I-oad, Write, Display, Rub, 
Type. Edit. Fill, Run-Command-File, Monitor, Port, Reset. Help. Calculator. 

• Cascadable to S units. Indudes target cable with Trigger, Halt & Reset clips. 

• CMOS model with NiCad rechargeable fV battery backup - $495. 
(Can be used in stand-alone mode; Built-in battery recharging circuitry.) 

a File formats accepted: Binary, Intel Hex. Motorola S. 

MC/ VISA /AMEX Call today for datasheets! 
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B&C MICROSYSTEMS INC 


355 WEST OLIVE AVE.. SUNNYVAI.E, CA *4086 I SA 
TEL: (499)730-5511 FAX: (499)739-5521 BBS: 1408)739-2317 


Circle 265 on Reader Service Card 


Circle 222 on Reader Service Card 


MAY 1990 ‘ BYTE 359 











































Buy with 

Confidence 



In an effort to make your 
telephone purchasing a more 
successful and pleasurable 
activity The Microcomputer 
Marketing Council of the 
Direct Marketing Association, 
Inc, offers this advice, "A 
knowledgeable buyer will be a 
successful buyer/' These are 
specific facts you should know 
about the prospective seller 
before placing an order: 

Ask These Important 
Questions 

• How long has the company 
been in business? 

• Does the company offer 
technical assistance? 

• Is there a service facility? 

• Are manufacturers warran¬ 
ties handled through the 
company? 

• Does the seller have formal 
return and refund policies? 

• Is there an additional charge 
for use of credit cards? 

• Are credit card charges held 
until time of shipment? 

• What are shipping costs for 
items ordered? 


Direct Marketing Association, Inc. NK8 


Reputable computer dealers 
will answer all these questions 
to your satisfaction. Don't 
settle for less when buying your 
computer hardware, software, 
peripherals and supplies. 

Purchasing Guidelines 

• State as completely and ac¬ 
curately as you can what 
merchandise you want in¬ 
cluding brand name , model 
number catalog number 

• Establish that the item is in 
stock and confirm shipping 
date . 

• Confirm that the price is as 
advertised . 


This message is brought to you 
by; 

the MICROCOMPUTER 
MARKETING COUNCIL 
of the Direct Marketing 
Association, Inc, 

6 E, 43rd St,, 

New York, NY 10017 



M I C ROCOM PUTER 
MARKETING COUNCIL 

of the Direct Marketing Association, inc. 



Obtain an order number 
and identification of the 
sales representative^ 

Make a record of your 
order „ noting exact price in¬ 
cluding shipping, date of 
order H promised shipping 
date and order number 
If you ever have a problem, 
remember to deal first with the 
seller. If you cannot resolve the 
problem, write to MAIL 
ORDER ACTION LINE, c/o 
DMA, 6 E. 43rd St., New York, 
NY 10017, 


V 




l- 


Mm wi 
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68HC05 In-Circuit Emulator 

The TECICE-HC05 is a low cost real time 
emulator for the Motorola 68HC05 family of 
single chip microcomputers. Any host computer 
with serial port and terminal emulation software 
can be used with TECICE-HC05. Base price is 
$1195.00. Complete development system software 
is available for MS-DOS computers including the 
Byte Craft Limited C6805 Code Development 
System which includes a 6805 C compiler with 
Integrated Development Environment. 

r THE ENGINEERS 
COLLABORATIVE, INC. 

RRI3, BOX 8C Barton. Vermont 05822 
Phone (802) 525-3458 _ FAX (802) 525-3451 
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Infra-Red 
Remote Control 


OCTACOMM®/IR 

Change TV channels from your PC. Control 
DOS programs from a hand-held remote. 

Use a PC to send and receive the infra-red sig¬ 
nals used by hand-held remote controllers like 
those used with TVs, VCRs and other devices. 
Maintains a database oflR signals learned from 
your own hand-held remote controller. Hard¬ 
ware attaches to the serial port of the IBM-PC. 
Software for DOS 2.0 and greater. 

Price: $395.00 

Houston Computer Services, Inc. 

11331 Rich mood Avenue / Suite 101 / Houston, Texas 77082 

( 713 ) 493-9900 

M/C - Visa - Discover - AmEx - COD 

OCTACOMM is a registered trademark 
of Houston Computer Service*. Inc. 
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THE GENERAL STORE 

RETAIL OPERATIONS SYSTEM 


The premier system for retail store management. 
Supports cash drawers, barcode readers, receipt 
printers, customer displays, digital scales and 
complete online credit card authorization. Controls 
all types of retail stores both hardgoods and apparel 
with complete size/color matrix management and 
reporting. Easy to install and use. Field proven for 
speed and reliability. Provides all the features 
needed for today's retail merchant at a price far 
below comparable systems. Demo system available. 

Accounts Receivable 
Point of Sale 
Inventory Control 
'ccounts Payable 
General Ledger 
Mailing List 

...Multiuser/Network Ready... 



$995 Complete system 
Dealer inquires invited. 


Crichlow Data Sciences, Inc. 

(004) 471-0500 

P.0. Bor 6420 - Virginia Beach. VA 23456 


DATA ACQUISITION 


ALL needs ! ANY computer ! 

• PC Software Included 
• Serial, Modem, & Bus 
• Stand Alone Ability 
• Laptop & Handheld 
j^ H J. • PC & MAC Cards 
Inexpensive 
^ • OEM & VAR 
• RTU’s 

Call for FREE DEMO DISK ! 

I Specialists in portable and battery backed up 
as well as PC compatible modular systems. 


Call for applications info: (201) 299-1615 
P.O. Box 246; Morris Plains, NJ 07950 


ELEYOR 
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almost UNIVERSAL PROGRAMMER 



Wm, - 


PAL 
GAL 
EPROM 
EEPROM 
PROM 

87xxx... $475 

LAmCE-MMWYPRESS^tfTEL-TVAIIO-ALTER/WIS.- 


200/100 MHz Logic Analyzer 



SI 299-LA27100(100 MHz) !*?* ”5 
$1899-LA27200(200 MHz) 


FREE software updates on BBS 


U 


H 


Call - (201) 994-6669 

Link Computer Graphics, Inc. 

4 Sparrow Dr. Livingston. NJ 07039 
FAX:(201 )994-0730 
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QUARTERHORSE 

High Capacity 
Tape Subsystems 

for Disk Backup, Data Acquisition, and 
Archiving 

on IBM PC/XT/AT & PS/2 
Everything you need in a single hiQh quality 
packoge: Drive. SCSI Host Adapter, Enclosure, 
and DSi's Bockup Software. 

• 150 Mb 1/4" CT.$1,395. 

• 320 Mb 1/4" CT.$1,495. 

• 1.2 Gb 4mm DAT.$3,195. 

• 2.3 Gb 8mm HS.$3,695. 

Optional Application Interface Library 
(in *C*) available. Full Support. 


DATA STRATEGIES 
INTERNATIONAL, INC. 




9G20 Capitc* of Tx. Hwy. Suite 570 
Austin. Tx. 78759 

(5)2) 338-4745 FAX (512) 345 1328 



LOW COST 
INTERF 
CARDS 
PC/ai/aj 


RS-485/422 Card [PC485] $95/125 

• Serial Async.Communication up i«4,000ft; 2or4wires; NS16450 UART; 

• Can he configured as COM I -COM4; Maximum Baud Rate 56KB, 

• Flexible configuration options. RTS or DTR control of transmission direction. 

• Full/Half duplex operation Supports hardware handshaking (RTS.Cl'S) 

• Dual drivers/rcccivers;Haudfa 64 drvic*s;Compaiiblc with most comm, sftwr 

• High speed version available (supports baud rates up to 256KB ) • SI65 

Dual-Port RS-485/422[PCL743] $175 

• Two independent channels / UART*; 2 or 4 wire operation Max. Baud V>KR 

• Dipswitch configurable as COMM (IRQ2-7). On board terminator re*i*lnr 


IEEE-488 Card [PC488AI $145 

• Includes INSTALLABLE DOS DEVICE DRIVERS and support for BASIC 

• Additional Support for ASSEMBLY. C, Pascal and FORTRAN - S 50, 

• IRQ(l-6). DMA channel I or 2. Up to 4 boards per computer 

• Compatible with most IEEE-488 Software packages for IBM-PC (e g ASYJ4- 
TANT-GPIB, Lotus Measure). Compatible with NI s GPIB-PCIIA. 



• Software Support for BASICA. QuickBASIC and GWBASIC 

• Additional libraries for C. Pascal, FORTRAN, Asaemhly available - $50 (all) 
Full range of Talker, listener, Controller, Serial/Parallel Poll. SRQ, etc... 


• Powerful menu-driven BUS ANALYZER can be run in the background while 
488 programs or commands are executed; Features Program Stepping, Break 
points, Real Time Bus Data Capture (4K buffer). Instant Screen Toggling. 

• Complete Controller/ Talker / Listener capability. Based on Tl's TMS-9914. 

• Memory-resident Printer Port Emulation Utility included. (LPT1-3). 

• NEC-7210 based card (compatible with NT* GPIB-PCII) $445. 


DIGITAL I/O Card [PCL720] $175 

• Input: 32 TTL compatible channels; Input load is 0,2 mA at 0.4V, 

• Output: 32 TTL compatible channels .Sinks 24mA(0.5V). Sources l5mA(2.0V) 

• Counter,Timer DC to 2.6MHz; 3 channels; 16 bit counters; 6 counting modes 

• Breadboard area for prototyping. Dipswitch I/O port selection (200-3F* hex). 


LOW COST 
DATA 


AQUISITION 
& CONTROL 



12 BIT A/D & D/A | PCL711s] $295 

• A/D converter. 8 single-ended channlels; Device: AD574; Convention time 
less than 25|*sec; Input range: *5V; Software Trigger Mode only. 

• D/A converter ! channel; 12 bit resolution; 0 to + 5V/10V Output Range. 

• Digital I/O: 16 Input /16 Output channels; All I/Os TTL compatible. 

• External Wiring Terminal Board with mounting accessories included. 

• Utility Routines and Demo/Sample Programs for BASIC and Quick-BASIC, 


12 BIT A/D & D/A (PCL812] $395 


• AD converter. 16 single ended inputs; Device : AD574; Conversion time less 
than 25 »sec; Built-in programmable pacer; Input ranges: s 10V, t5V. * IV 

• I»/A converter: 2 channels ; 12 bit resolution ; Output Range 0-5V . 

• Digital I/O: 16 Input /16 Output channels; All I/Os TTL compatible. 

• Counter I channel programmable interval oountcritimer; Uses Intel 8254. 

• DMA and interrupt capability. Utility software for Basic included. 


FAST 12BIT A/D/A [PCL718] $795 


• A/D converter: 16 single ended or 8 differential channels; 12 bit resolution; 
Programmable scan rate; Built-in Interrupt and DMA control circuitry. 
Conversion speed 60,000 smpti/sec (standard). 190,000 smplb'sec (optional). 

• Input ranges: Bipolar *10V. *$V, t2.5V. *1V, t0.5V; Unipolar (05.2,IV. 

• D/A converter: 1 channels; Resolution: 12 bits res; Settling time: 5tU*ec; ±5V 

• Digital I/O: 16 OUT. 16 IN; TTL compatible; All l/Os TIL compatible. 

a Counter: 16 bit progr. interval counter/limer; Uses Intel 8254; Pacer clock; 

• Software: Utility software for BASIC and QuickBASIC included, 

Supported by LahDAS ($195/495), ASYST, LABTECH, UnkelScope 

6 Channel s bit D/A [PCL726] $495 

• Output Ranges: Oto + 5V, Oto + 10V, -5V, -lOVor sink 4-2<)mA. 

• Settling time; TOuS. Linearity: s l/2bit. Voltage output driving capacity: -5mA 

• Digital I/O: 16 digital inputs and 16 digital outputs; TTL compatible. 


STEPPER MOTOR CARD $395 


• Capable of independent and simultaneous control of up to 3 stepper motors. 

• Speed: Programmable from 3J PPS to 3410 PPS; Built-in acceleration control. 

• Output Mode: One dock (Pulse, Direction) or two dock fCW. CCW pulses) 

• Step position Read-back; Opto-isolated outputs; Crntal based liming. 

• Includes 8 bit digital input/output port. Order P/N [PCL-738BI 

MC/ VISA /AMEX Call today for datasheets! 
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B&C MICROSYSTEMS INC. 


355 WEST OLIVE AVE-. SUNNYVALE, CA 94086 USA 
TEL- (408)730-5511 FAX: (408)730-5521 BBS:(40«)730-23I7 
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Dynamic C 

.. .is a real breakthrough 
for programming embedded micro¬ 
processor systems in the C language. 
Dynamic G is a complete menu-driven, 
PC-based compiler, editor, and source 
debugger, it complies and downloads to 
your target at 25,000 lines per minute. 
Includes a multi-tasking kernel. 

Ask for our free demo disk. 


Single Board Computers 
also STD Bus Controllers 



Our single board computers provide an in¬ 
stant, low cost solution for your programmable 
controller needs. We have boards with serial 
and parallel ports, A/D converters, ISBX ports, 
battery backed memory and date, watchdog 
timers, displays, and much morel From $295 
quantity 1. OEM discounts. Dynamic G makes 
it easy to write and debug large and efficient 
programs for these units. 


RS-232/48S 



Communications Coprocessors 


A coprocessor card is essential for high speed 
and time critical PC based communications. 
An independent computer, programmed with 
Dy nam ic C, the communications ooprocessor 
assists your PC. Many mode Is. Serial and pa r- 
a I tel ports. From $295 quantity 1. OEM dis¬ 
counts. 


Z80 / ZJ80 / HD64I80 



In-Circuit Emulator 
C Development system 

The id 80 is a complete development system 
including in-circuit emulator, Dynamic C and 
all supporting software. Total interactive source 
debugging and instant compile. 

We have many low cost Z8Q family de¬ 
velopment products. Please call us. 


Z-World Engineering 

1340 Coveil Blvd., Davis, CA 95616 

(916) 753-3722 

Fa*: (916) 753-5141 
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Put Your Phone, 
Fax & Modem on 
One Phone Line 

New microprocessor-based Phone 
Line Manager will operate 3 units 
on 1 line, automatically deciding 
the correct device for the incoming 
or outgoing transmission. 

• Prices starting from $295 
• 5 Year Warranty 
In Canada or the USA, call toll-free 
1-800-848-8731 

Programmer's Odyssey 

120 Hudson St„ Northborough, MA 01532 USA 
phone: (508) 393-5560 fax: (508) 393-1456 


SOFTWARE DEVELOPERS: 
Are Your Products Too 
Hard To Install? 


INSTALL 3.00 is an automatic installation 
program you can distribute—royalty free— 
with your product. 

Features: File compression * Up to 4,3 
Gigabyte file sizes ■ Elegant user interface 
• Full C Source * CRC Disk integrity veri¬ 
fication « Handles all installation errors 
(open disk drive doors, unformatted and full 
disks, etc.) * Free tech support * MEW. Can 
intelligently modify CONFIG.SYS and 
AUTOEXEC,BAT files ■ 30-day money- 
back guarantee. 

INSTALL offers over 3 years of proven 
reliability that is being used to install some 
of the most prestigious products In the in¬ 
dustry, We would like to add your name to 
that list. No programming needed! 

KNOWLEDGE DYNAMICS CORR 

HC4 Box 185-H, Canyon Lake. TX 78133 
1-800-331-2783 MC/VISAKIOD/PO 

1-512-964-3994 (International) ^ 
1-512-964-3958 (24-hr FAX) $249.95 
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Terminal Emulation 

TEK 4105/4010 

• Tektronix 4105 

• Tektronix 4010/4014 

- VT220, VT102 ^ 

• Picture file s * 

• VGA and EGA support 

• High resolution hardcopy 

VT220 

■ VT220, VT102 emulation 

• File transfer 

• 132 column modes 

- Color support 
•Hotkey 

m m Diversified Computer Systems, Inc. 

3775 iris Awentro, SuHo IB 
Boulder, CO 00301 (303)447-9251 
FAX 303-4474406 

ItocfettiBifct vno?. VT7M P£C &*iwrrrr TWrtroftcSJn* 
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Cross-32 
Meta Assembler 

Table based macro cross-assembler using the 
manufacturer's assembly mnemonics. 

Includes manual and MS-DOS assembler disk 
with rabies for all of the following processors: 

1862 64180 650)2 65816 

6801 681)5 6809 6SHC11 

680X0 80X86 COP44H). COP800 

8048 8051 8085 8096 

TMS320 TMS370 Z8/Z80 ...MORE 

Users caii create tables for other processors! 

Generates listing, symbol table and binary, 

Intel* or Motorola hcxcode. 

Free worldwide airmail shipping & handling. 

Check, MG t VISA or MC, US$199 or CN$249 

Universal Cross-Assemblers 
P.O. Box 6158 
Sainl John, NB 
Canada E2L 4R6 
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DYNAMIC RAMS 


PART# 

SIZE 

SPEED 

PINS 

4T16-150 

16304x1 

150ns 

16 

4164-150 

65536 k t 

150ns 

16 

4184-120 

65636 k 1 

120 ns 

16 

4164-100 

65536 k 1 

100ns 

16 

TM54484-12 

6SS36K4 

120ns 

16 

41256-150 

262144k1 

150ns 

16 

41256-120 

282144x1 

120ns 

16 

41256-100 

262144*1 

100ns 

16 

41256-80 

262144x1 

80rts 

T6 

41425B-1QD 

262144x4 

100ns 

20 

414266-80 

262144x4 

80rts 

20 

1 MB-12D 

1040076x1 

!20rt£ 

18 

1 MB-100 

1048576 k! 

100ns 

18 

1 MB-90 

1040676x1 

90ns 

18 


PRICE 

1.49 

249 

£.69 

3-39 

3.95 
2-59 

2.95 
3.15 
3.75 

12-95 

13.45 

1155 

12.35 

1355 


SIMM/SIP MODULES 


PART# 

SIZE 

SPEED 

FOR 

PRICE 

4T256A9B-T2 

256K * 9 

120ns 

SlMM/PC 

38.95 

41256A9B-80 

256K K 9 

80ns 

SIMM/PC 

48,96 

4210OOABB-1O 

1MB X B 

100ns 

SIMM/MAC 

109.95 

421000A9B-10 

1MB K 9 

100ns 

SIMM.T’C 

113,95 

421OOOA9B-0O 

1 MB x 0 

sans 

SlMM/PC 

119.95 

256K9SIP-80 

256K X 9 

60ns 

SIP/PC 

54-95 

256KSSIP-60 

256KX9 

60ns 

SIP/PC 

64.95 

1 MBk9S IP-30 

TMB x 9 

SOns 

SIP/FC 

124.95 


MATH COPROCESSORS 

irteT 


S-8IT COPROCESSORS 

£ MH* 99.95 
8087-2 8 MHz 129,95 

1 10 MHz 169.95 

16-0/7 COPROCESSORS 
99287 G MHz 139,95 
80207-0 6 MHz 209 95 

99287-10 10 MHz 239.95 

89C827 12MHZ 299-95 
33-BIT COPROCESSORS 
90387-16 16MHi 359.95 
W387-SK 16 MHz 319,95 
96387-20 20 MHz 399.95 
00387-25 25 MHz 499.95 

l 80387-33 33MHz 649.00 


Little foot' CASE 

$ 249 95 

ACCOMODATES ALL MOTHERBOARD 


INCLUDES 250 WATT POWER SUPPLY 
MOUNTS FOR 3 FLOPPY A 4 HARD 
DRIVES 

TURBO AND RESET SWHCHES 
SPEED DISPLAY, POWER, DISK LEDS 
MOUNTING HARDWARE, FACEPLATES 
AND SPEAKER INCLUDED 

CASE-100 

CASE-200 ’SUPERFOOr-HOLDS 11 DRIVES 
CASE-120 "MINIFOOT* W/200 WATT PS. $199.55 


STANDARD 
CASES 

CASE-70 FULL S£E SLIDE CASE .$99.95 

CASE-50 FOR BOSS OR MINI-86 MOTHERBOARDS ..... $59.95 

CASE-FLIP fup top XT-STYLE CASE.. $3995 

CASE-SLIDE SLIDE TYPE XT-STYLE CASE...$39.95 

CASE-Jft............$149.95 

WITH 1 SOW POWER SUPPLY FOR 8099 OR MINI 296 BOARDS. 

CASE-JFL2QQ ...... ............ $169.95 

WJTH 200W POWER SUPPLY. FOR 6098 OR MINL286 BOARDS. 

NOTE: CASES DO NOT INCLUDE DRIVES. 

UL APPROVED POWER SUPPLIES 

PS-135 13£ WATT FOR 8099 .$59.95 

PS-155 159 WATT FOR 8098 T - r r ___..... $59,95 

PS-2G0X 200 WATT FOR BOB®...$89.95 

PS-200 200 WATT FOR 286/386 .......$B9.95 

PS-250 250 WATT FOR 286/386 „..$129.95 


7DUn MU'fsJ£si3DJ\siD aDjJjJ^LrfjVjJJ 




"OUR FASTEST" Sijqc 

33MHZ CACHE 386 

< NORTON SI 43.9 • LANDMARK AT SPEED 50.8 

- 33MTEE 80386 MPU - 64K ZERO WAn STATIC RAM CACHE 
* 1/2/4/flMB ON'BOARD RAM USING SONS SIMMS (GKB 
INSTALLED) - 1 /2MB USING 4/10 256K SIMMS OH 4/SMB USING 
4/S 1MB SIMMS - CHIPS 8 TECHNOLOGY 62C206 DMA 
INTERRUPT CONTROLLER - SOCKETED FOR 80387-33 MATH 
CO-PROCESSOR * EIGHT EXPANSION SLOTS (ONE 32-BIT. 

SIX 16-BIT, ONE 8-BIT} * AM) BIOS ASSURES IBM COMPATIBIL¬ 
ITY - 8/33MHZ KEYBOARD ADJUSTABLE SPEEDS 
MCT-38SM0C-33 __$1495 00 


$ 399 9s 


16MHZ MINI 386SX 

• NORTON SI 1S.3 * LANDMARK AT SPEED 20.9 

- USES 16MHZ INTEL 80GS6SX CPU - EXPANDABLE TO SMB 
ONBOARD - 512K/1M0 USING TS , 36 256KX1 DRAMS OR 2/4 
256K SIPS OR 4/8 25GKX4 AND 2/4 256KX1 DRAMS; 2/4MB 
USING 18/36 1MBX1 DRAMS OR 2/4 IMS SIRS; 6/0MB USING 36 
TMBXl DRAMS AND 2/4 tMB SIPS AMI BIOS - CHOOSE FAST 
0 WAIT STATE OR 1 WAIT STATE FOR ECONOMICAL USE OF 
SLOWER HAM - FIVE 16-BIT A THREE 8-BIT EXPANSION 
SLOTS ■ CHIPS A TECHNOLOGY NEW ENHANCED 
ADVANCED TECHNOLOGY (NEAT} CHIPSET ■ SOCKET FOR 
BQ387SX-16 COPROCESSOR - B.5~X 13" SIZE FITS IN MEN I-AT 
AND FULL-SIZE AT CASES 

MCT-386SX ___ M __...._$399.95 


25MHZ 386 


$ 999 


• NORTON SI 29,7 - LANDMARK AT SPEED 32.5 

■ 25MHZ 80386 MPU - 10MHZ/25MHZ KEYBOARD 
SELECTABLE SPEEDS - 16M0 QM-BOARD RAM CAPACITYUS- 
ING SIPS {0KB INSTALLED] - 1/2M6 USING 36/72 256KX1 
DRAMS OR 4/9 256K S lPS; 4/9MB USING 36/72 1MBX1 DRAMS 
OH 4/8 1 MB SIPS. T6MB USING 72 IMBX1 DRAMS AND 8 1MB 
SIPS - SHADOW RAM FOR BIOS & VIDEO * SOCKETED FOR 
WEITTK 3167 COPROCESSOR - EIGHT EXPANSION SLOTS 
(FIVE 16-BIT. THREE 8-BIT) • AMI BIOS ADJUSTABLE BUS 
SPEEDS - INTERLEAVED MEMORY- NEAR 0 WAFT STATE 
MCT-3S6MB25S 


20MHZ 386 

MCT-395M820S * Norton sr 33.0 ■ 



*799 


*389* 


MINI 25MHZ CACHE 386 

- NORTON SI 30.5 - LANDMARK AT SPEED 40.7 

* 25MHZ 00396 * REQUIRES ONE OF THE RAM CARDS LISTED 
BELOW - SHADOW RAM FOR ROM BIOS ■ USES MEMORY 
CACHING FOR SUPERIOR PERFORMANCE - MEMORY INTER¬ 
LEAVING FOR NEAR O WAIT STATE OPERATION (8 BANKS OF 
MEMORY REQUIRED) ■ SOCKETED FOR 80387 OR WEITEK 
3167 COPROCESSORS 

MCT-C386-25 —. $1199.00 

1 /2/4MB USING 16/32 256KX4 DRAMS & 4/8/16 256KX1 DRAMS 
(OK INSTALLED) 

MCT -C385-M4.. $99.95 

1/2MB USING 36/72 256KX1 DRAMS OR 4/BMB USING 36/72 
1MBX1 DRAMS (OK INST) 

MCT-C396-M8_ $99,95 

1/2/4MB USING 4/0/16 256K SIMMS. 4/8/1 SMB USING 4/0/16 tMB 
SIMMS OR 10 MB USING 

0 1MB SIMMS AND 8 256K SIMMS (OK INSTALLED) 

MCT-C385-M16 ......$99.95 


20MHZ 286 


• NORTON SI 20.3 • LANDMARK AT SPEED 26.3 

- NEAT CHIPSET HAS POWER TO COMPETE WITH 386 
SYSTEMS * EXPANDABLE FROM 512K TO 6MB; 512K/1MB 
USING 18/36 256KX1 DRAMS OR 2/4 256K SIPS; 2/4MS USING 
18/36 1MBX1 DRAMS OR 2/4 1MB SIPS; &/BM& USING 36 1MBX1 
DRAMS AND 2/4 tMB SIPS - 20/1OMHZ KEYBOARD 
SELECTABLE SPEEDS * AMI BIOS* SHADOW RAM AND PAGE 
INTERLEAVED MEMORY - FAST 0 WAIT STATE OH t WAIT 
STATE FOR SLOWER RAM - 9.5' X 13" FITS MOST XT, MINl-AT 
& FULL SIZE AT CASES * FIVE 16-BIT 8 THREE 6-BIT SLOTS 

- SOCKET FOR 80287-12 MATH CO PROC ESSOR 
MCT-RA2B5-20N 

16NIHZ286 W/NEATCHIPSET *289* s 

MCT-M286-16N NORTON SI 16.2 / LANDMARK AT 21.1 

12MHZ 286 W/NEAT CHIPSET *269 9s 

MCT-M2B6 12N NORTON SI 1A0 / LANDMARK A T16.6 


*199 9S 


MINI 20MHZ 386 


$ 629 


■ NORTON SI 2X0 • LANDMARK AT SPEED 26.1 

- MEMORY INTERLEAVING FOR NEAR ZERO WAIT STATES 
-SOCKETED FOR 60387 COPROCESSOR - USES SDNS OR 
100NS, 256K OR 1 MB SIP/DSP RAMS • 16MB RAM CAPACITY 
SMB ON BOARD. 0MB USING OPTIONAL RAM CARD (0KB 
INSTALLED) - ON-BOARD RAM: 1/2MB USING 4/8 256K SIPS 
OR 4,0MB USING 4/9 1MB SlPS ■ FIVE 16-BIT SLOTS. TWO 9- 
BIT SLOTS, ONE 32 BTT SLOT FOR PROPHIETAHY RAM CARD 

■ STANDARD XT HOLE SPACING * AMI BIOS * SIZE-8.5* X 13" 

MCT-M386-20 20MHZ VERSION $629.00 

MCT-M3S6-25 25MHZ VERSION $799,00 


12.5MHZ 286 

* NORTON SI 14.3 • LANDMARK AT SPEED 16.5 

- AT COMPATIBLE ■ 6/1S.5MHZ KEYBOARD SELECTABLE 
SPEEDS - EXPANDABLE TO 4MB ON BOARD; 512K/1 MB USING 
1W36 256KX1 DRAMS; 2MMB USING 18/36 IMBXt DRAMS (0KB 
INSTALLED] - MEMORY SPEED; T20NS FOR 1 WAIT, TOONS 
FOR 0 WATT 

MCT-M286-12______..._$199,95 

MCT-M286-10 6/1QMHZ VERSION „___ $189.95 


10MHZ 8088 


NORTON SI 2.1 


*99 9S 


- NOW USES LOW-COST 256K X 4 1MB DRAMS ■ XT 
COMPATIBLE; OPERATES AT 4,77/10MHZ - KEYBOARD 
SELECTABLE CLOCK SPEEDS ■ SOCKET FOR 0097 1 
COPROCESSOR * 8 SLOTS - MCT BIOS - 640K RAM 
CAPACITY (0KB INSTALLED) 

MCT-TURBO-10........ $99.95 

MCT-TUnBO 9MH2 VERSION..... $89.95 


ORDER TOLL-FREE 800-538-5000 


JDR MICRODEVICES 2233 BRANHAM LANE. 
SAN JOSE, CA 95124 [408) 559-1206 

FAX (408) S59-02SD TELEX 171110 
CGPV'WGMT 159CJDFI WICPnOEVKJE? 


CUSTOMER SERVICE 80(^533-5001 TECH SUPPORT 800-538-5002 ORDER VIA BBS 
MON.-FRL 7 A.M. TO 5 P.M.. SATURDAY f 9 A.M. TO 3 P.M , (P5T) t4 ° 8 ^ SB9 ~ G2S3 
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MONITORS 

VGA 

PACKAGE 

$ 499 9S 



VGA COLOR AND 
CLARITY AT AN EGA 
PRICE! • 0-BIT VGA L_ 

CARD IS FULLY 
COMPATIBLE WITH 
IBM VGA * 720 X 540 
MAXIMUM RESOLUTION. 

640 X 430 IN 16 COLORS 
‘ 520 X 400 IN 256 COLORS 

* HIGH RESOLUTION ANALOG __ 

MONITOR - EGA^GA/MONO AND HERCULES COMPATIBLE 
■ DRrVEHS FOR WINDOWS, GEM, 1-2-3, SYMPHONY, 

AUTOCAD S VENTURA 

VGA-PKG 

MONO-VGA PAPER WHITE VGA MONITOR ..... $139,95 

NEC-MliLTt-3D NEC MULTI-3D MULTISYNC . $649.00 

CM* 1440 SEIKO DUAL FIXED FREQUENCY $590,00 



GENISCAN 

SCANNER 

$ 199 95 


RELISYS MULTISYNCH $429.95 

■ 14" NON-QLARE SCREEN ■ 800X560 MAX RESOLUTION 

* CGA/EGAAIGA COMPATIBLE • TTUANALOG MODE 

JDR-MULTI 

RELYSIS VGA MONITOR $359.95 

* 14 H ANALOG VGA MONIT0H - GLARE RESISTANT SCREEN 

* 730 X 430 MAXIMUM RESOLUTION * TILT/SWIVEL BASE 

VGA-MONITOR 

EGA MONITOR $339.95 

<14* NON-GLARE SCREEN WITH 640 X 350 MAXIMUM 
RESOLUTION ■ DISPLAY 16 COLORS SIMULTANEOUSLY 

EGA-MONITOP 

TAX AN DUAL PAGE MONITOR $1499 

■ GLARE-RESISTANT 19- MONOCHROME SCREEN 

■ INCLUDES DISPLAY CARD - 1280 X 960 NON.INTERLACED 

TAXAN-P 

14" SCREEN MONO $139 - 95 

< GLARE-RESISTANT 14 H SCREEN WITH AMBER DISPLAY 

■ 729X350 RESOLUTION * TELTVSWIVEL BASE 

GM-14S9 

MONO-SAMSUNG SAMSUNG 12" FLAT SCREEN $129.95 
JDR-MONO 12-MONO WITH GREEN SCREEN. $69,95 


FASTTRAP 3-AXIS 
TRACKBALL $ 109 95 


□ 1-1-LU O-UD LTJJ.J EEE 
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I ENHANCED KEYBOARD « — A gs 
WITH CALCULATOR 74 

■ NUMERIC KEYPAD DOUBLES AS A MULTI-FUNCTION 
I BUSINESS CALCULATORWITH MEMORY FUNCTIONS • 101 
KEYS ■ 12 FUNCTION KEYS - XT/AT & PS/2 COMPATIBLE {PS/2 
REQUIRES ADAPTOR GENDER =F6 $4.95) 

FC-3001 

j ENHANCED KEYBOARDS 

BTC-5339 lOt-KEY With 12 FUNCTION KEYS.$69.95 

BTC-5339H COMPACT iflt< KEY, 30% SMALLER S79.95 

MAX-5339 101-KEY MAXI SWITCH (2S0 ONLY) . $84,95 

K103-A AUDIBLE ‘CLICK 11 101-KEY KEYBOARD .„ $84.95 

STANDARD KEYBOARDS 

BTC-5060 fl t-KEY WITH 10 FUNCTION KEYS .$59.85 

L MAX-5060 MAXI-SWfTCH 64 KEY{286 ONLY) .. ... $64.95 




* UP TO 400 DPI ■ 32* LEVELS 
OF GRAY SCALE* SPEED 
OVERRUN WARNING LIGHT 

* AUTO MERGE FOR LARGE IMAGES 

* INCLUDES INTERFACE CARD 

* INCLUDES SCANEDIT II, * DR GENIUS SOFTWARE 
GS-4500 

lPRODIGY-OCR OCR SOFTWARE .. $49,95 J 


fo* LOGITECH MICE 

h * THREE- BUTTON SERIES 9 f 

nift*ni»u -3ao Dp < ^solution 

LIKfl ftLH-SERIAL PS/2COMPATIBLE, 

LOGC9 SERIAL MOUSE.. .. $9 

LOGC9-C SERIAL MOUSE [NOT PS/2 COMPATIBLE) $79 95 
LOGC9-P SE RIAL MOUSE WITH PAlNTSHOW $ 1 09.95 

LOGC9-PC SERIAL MOUSE WITH PAlNT/CAD. $154.95 

LOGB9 BUS MOUSE.- $89,95 

LQGB9-P BUS MOUSE WITH PAlNTSHOW $104.95 

LQGB9-PC BUS MOUSE wrTH PAINT/CAD $149.95 J 


2 a 3-AXIS POINTING CAPABILITY 
HIGH RESOLUTION 200 PULSE/INCH 
HARDWARE VARIABLE RESOLUTION 
STANDARD RS 232C SERIAL INTERFACE 

FAST-TRAP 

PC-TRAC 2 AXIS TRACKBALL $B9.95 


CABLES AND GENDER CHANGERS 

MOLDED; GOLD-PLATED CONTACTS; 100% SHIELDED 


9 89 


95 



CBL-PRINTER 
CBL PRNTR-25 
CBLPRINTRRA 
CBL-DB25-MM 
CBL-DB25-MF 
CBL-9-5ERIAL 
CBLKBD-EXT 
CEL-CNT-MM 
CBLFBC-EXT 
CBL-MNT-9 
CBL-MNT-15 
CBL-MO DEM 
t GENDER-VGA 


6 FT. PC PRINTER CABLE 
25 R. PC PRINTER CABLE 1 

RIGHT ANGLE PRINTER CABLE 1 

DB25 MALE-0B25 MALE E FT. 

DB25 MALE -DB25 FEMALE 6 FT 
DB9 FEMALE-DB25 MALE 6 FT. 

5 FT, KEYBOARD EXTENSION 

36- PIN CENTRONICS -M/M % 

37- PIN EXT. FLOPPY CABLE 
9 PIN MONITOR EXTENSION 

15-PIN MONITOR EXTENSION CABLE ' 
MODEM DB2S-DB25 FEMALE 
DB9-DB15 ADAPTOR 


B3V3 VD? 3 i* s ' 


JDR caters to the developer with a full tine of 
prototyping end programming products. 

Here are just a few examples. Request 
our catalog for our complete line! 


RAM CARD 
FOR HP LASERJET 

* FOR LASERJET SERIES II PRINTERS 
- USER EXPANDABLE TO 1, 2 OR 4MB 
<0K INSTALLED) - USES 256K 1 SONS OH 
1MB I20WS DRAMS 

MCT-RAMJET 

RAM CARD FOR LASERJET IIP 

* ADDS 1M8 TO 4MB RAM (T MB INSTALLED) 

IIP-RAM 

JETFONT SUPERSET -ISO FONTS! 

2 CARTRIDGES CONTAIN THE 
EQUIVALENT OF 10 SEPARATE HP 
CARTRIDGES WITHOUT DOWN 
LOADING I * FOR HP LASERJET. 

LASERJET+ AND LASERJET |l 

* DRIVERS FOR WORDPERFECT. 
WORD-STAR 2000. IBM DISPLAY 
WRITE A. MS WORD. WINDOWS. 
t-2’3, DBASE N AND MORE! 

lSUPERSET 


PROTOTYPE CARDS 

JOR-PRI 0-B|T WITH *5V AND GROUND PLANE 27.96 

J0R-PP2 ABOVE wrm I/O DECODING LAYOUT 23,95 

J DR-PR2-PK PARTS KIT FOR JDR-PR2 ABOVE 

J PFj-PRI 0 16-BIT WITH I/O DECODING LAYOUT 


JDR-PR10-PK PARTS KIT FOR JDRPHlO ABOVE 


8.95 

34.95 

15.95 


EPROMS 


PART# 

SIZE 

SPEED 

Vpp 

PINS 

PRICE 

2718-1 

204&.K.8 

350n5 

25V 

24 

3.95 

2732A 

4 m*a 

25Qns 

21V 

24 

3,95 

2764 

6192lcfl 

450rg 

12.5V 

28 

348 

2754-250 

6192x5 

250ns 

12 5V 

28 

3,68 

2764-200 

81 

200ns 

12.5V 

28 

4.25 

2712fl 

16304x8 

250ns 

12.5V 

28 

4,25 

27128A-200 

183B4XB 

200ns 

T2-5V 

28 

5.95 

27256 

32760x8 

250ns 

12,5V 

28 

4,95 

270256 

32700x8 

250ns 

12.5V 

28 

5,95 

27512 

65536x8 

250ns 

12.5 V 

28 

7.95 

270181-20 

131072x0 

200ns 

12 5V 

32 

16-95 

EPROM PROGRAMMER 






■ PROGRAMS 27XX AND 27XXX 
EPROMS UP TO 27512 - SPLIT 
OR COMBINE CONTENTS OF 
SEVERAL DIFFERENT SIZED 
EPROMS (VARIOUS FORMATS AND 
VOLTAGES) • READ. WRITE, COPY. 

SUNK CHECK AND VERIFY- HEX 
AND INTEL HEX FORMATS SOFTWARE 
MOD-EPROM 

DATARASEII EPROM ERASER $ 39 9B 

< SMALL SIZE1 * ERASES ALL 

SIZE EPROMS UP TO 4 AT A > ■ 

TIME-MOST IN 3 MINUTES •'*;/ 

* WALL PLUG POWER SUPPLY 

DATABASE II 


MODULAR PROGRAMMING SYSTEM 

EACH MODULE IN THIS SYSTEM USES A COMMON HOST ADAPTOR CARD . SO YOU CAN USE JUST ONE 
SLOT TO PROGRAM EPROMS, PROMS, PALS & MORE! 

COMMON HOST c< _ _ ac JK EPROM MODULE $ 119 95 

AT%APTflR CABn ^ 29 ” ^ * PROGRAMS 24 32 PIN EPROMS, CMOS EPROMS & EEPROMS \ 

«u«riun^ny mm* 'sj-t FROM F 6 K TO I024K - HEX TO OBJ CONVERTER - AUTO. 

* UNIVERSAL INTERFACE FOR ALL jt BLANK CHECK/PRQGRAMA/ERIFY* VPP 5.12.5.12.75, 13. 21 & 

THE PROGRAMMING MODULES' 25 VOLTS - NORMAL. INTELLIGENT, INTERACTIVE & QUICK 

< SELECTABLE ADDRESSES <r u PULSE PROGRAMMING ALGORITHMS 

PREVENTS CONFLICTS v MOD-MEP 

\ IBBBrli MOD-M EP-4 4-EPRQM PROGRAMME R ........ $ 169.95 

MOD-MAC * 'BTlIflB MOD-MEP -8 8 -EPROM PROGRAMMER . .$259-95 

_ _ _-, MOD-M EP-16 1 B-EPfiOM P RQG RAMMER .$499.95 

MODULE 499 PAL MODULE *249" | 

(GENER-IC ARRAY LOGIC) FROM LATTICE, ijy fuse rj qw 

NS, SGS - TESTS TTL. CMOS, _. linrvjiJDi 

DYNAMIC & STATIC RAMS L ' MIJU-M rL 

- LOAD DISK, SAVE DISK, ' OTHER MODULES 

ISnnRA A M ANTO C RFAn V A MOD-MMP MICROPROCESSOR PROGRAMMER .... $179.95 

\ ■ ■ m. MOD-MIC DIGITAL IC fi MEMORY TESTER .. i259-95 

COMPAHE - TE5CTOOL \ V ■ : 'W-MOD-MBP Bl-POLAR PROM PROGRAMMER.$499.95 

SOCKET FOR 3" TO \ $Q*%95 i 

6 - WIDE PS (8-40 PINS) PAL DEVELOPMENT SOFTWARE | 

MO D-M U P ENTRY-LEVEL PAL DEVELOPMENTFROM CUPL. FULL SUP- 

MOQ-MUP-EA 4-UNIT ADAPTOR $99-95 PORT FOR tSLft. 16R4,16R8,16RS, 20L8.M4, 20H8 AND 20X6. 

MO D-M PL-SOFT 
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MICRQPnLIS 

HIGH S PEED 
HARD DRIVES 


KITS INCLUDE: 

FAST FLOPPY,■'HARD 

controller, cables. 

INSTALLATION GUIDE & 
NOVELL NETWARE-266 
SOFTWARE 



HARD DISKS 
21.4MB 9 199 65.5MB 9 389 
32.7MB 9 219 80.2MB $ 569 


DRIVE KITS 

21.4MB $ 249 

32.7MB s 279 


42.8MB $ 339 84.9MB $ 499 ^Seagate 


SUB 

MODEL 

Ava. 

SPEED 

INTER 

FACE 

DRIVE 

PRICE 

KIT 

PRICE 

157,5MB 

1355 

23MS 

ESDI 

S949 

$1049 

157.5MB 

1375 

23MS 

SCSP 

S99S 

$1099 

336 1MB 

155S 

IBMS 

ESDI 

$1619 

$1799 

338-1 MB; 

1573 

r6M5 

SCSI 

91619 

$1799 

676.6MB 

1568 

IBMS 

ESDI 

$2499 


676.8Mfij 

1508 

16MS 

SCSI 

$2499 





SIZE 

MODEL 

AVG. 

SPEED 

FORM 

FACTOR 

DRIVE 

ONLY 

XT 

m 

ATF/H | 

KIT \ 


21.4MB 

ST-225 

65MS 

5-1/4' 

$199 

$249 

$300 


32.7MB RLL 

ST-233 

65MS 

5-1/4 H 

$210 

$279 

$379 


42.6MB 

ST-251-1 

28MS 

5-1/4" 

$339 

$309 

$449 


0.1 MB SCSI 

ST-251 N 

40MS 

5-1/4“ 

$410 




65.5MB RLL 

ST-277-1 

26MS 

5-1/4" 

$389 

$449 

$549 


80.2MB 

ST-4096 

28MS 

5-1/4“ 

$560 


$6T& 


84.9MB SCSI 

ST-398N 

28MS 

5-1/4" 

$499 

- 



122.7MB RLL 

ST-4144R 

28MS 

5-1/4" 

$690 

$759 

$859 


214MB 

ST-125 

40MS 

3-1/2" 

$259 

$299 

$873 

B 

32.1 MB RLL 

ST-138R 

40M£ 

3-1/2" 

$289 

$339 

$429 

KfTS INCLUDE HARD DRIVE, DRIVE CONTROLLER, 
CABLES AND JDfTS DETAILED INSTRUCTION MANUAL 




$ 99 95 


1.44MB Q 

3-1/2" DRIVE 

■ 80 TRACKS * 135 TPP - ULTRA HIGH DENSITY 
* READ WRITE 72DK DISKS. TOO 
- INCLUDES ALL NECESSARY MOUNTING HARDWARE 
FDD-1.44X BLACK FACEPLATE 
FDD-1.44A BEIGE FACEPLATE 

FDD-1,44SOFT SOFTWAHE DRIVER __ £19.95 I 

MF355A 3-1/2-MITSUBISHI 1.44MB, BEIGE . Si 29-95 I 

MF355X 3-1/2" MITSUBISHI 1 44MB. BLACK .SI 29.95 j 

FDD-360 5-1/4' DOUBLE-SIDED DD 36GK .... £69.95 

FD-55B 5-1 M“ TEAC DOUBLE -SIDED DD 36QK.$99.95 | 

FDD-1 -2 5-1/4" DOUBLE SIDED HD 1,2M . £95.95 

. FD-5SG 5-1M" TEAC DOUBLE-SIDED HD 1,2M £129.95 / 


”„Jjust wanted to congratulate 
you on the finest mail-order 
service Vve ever seen!!** 

—Junior Ladd- APO Germany 


T— 



$ 699 


9600 BAUD V.32 MODEM 

■ 9600i'4S00i' 24O0M 200 BPS - FULL DUPLEX - ASYCHRON- 
OUS^YNCHRONOUS - MNP-5 FOR 100% ERROR FREE 
TRANSMISSIONS - GCITV.32, V.22/BiSi'V.22, SELL/212A COM¬ 
PATIBLE - DATA COMPRESSION ALLOWS 19,2K BAUD 

PRO-96E 

EXTERNAL 2400 BAUD 9 149 9S 

■ 2400/1200/30G BPS - REQUIRES SERIAL PORT & CABLE 

PRO-24F 

PRO-241 2400 BAUD INTERNAL MODEM 1/2 CARD $99.95 


L MODULAR CIRCUIT TECHNOLOGY 




$14 9 95 


4800/2400 BPS 
FAX MODEM 

■ 4&M BAUD GROUP III FAX TRANSMISSION ONLY « 0400 
BPS DATA MODEM - MENU DRIVEN PROFAX SOFTWARE 

- SENDS DOS TEXT, PCX & TIFF FILES TO FAX TRANS. 

MCT-FAXM 

MCT-241 INTERNAL 2400 BAUD DATA MODEM.$69.95 

MCT-121 INTERNAL 1200 BAUD DATA MODEM.£69.95 

VIVA 2400 BAUD 9 139 9S _ 

STATE-OF-ART DESIGN MD PERFORM¬ 
ANCE - 240CM12KV3OC BAUD OPERATION 

■ FULLY HAYES AT COMMAND SET COM 
PATIBLE ■ EXTENDED S-REGISTER PRO¬ 
GRAMMING ■ 6 INTERNATIONAL ICON 
STAUS LIGHTS ■ BUILT-IN SPEAKER 
2ND PHONE JACK FOR VOICE - AUTO | 

WAIT FOR DIAL TONE & AUTO REDIAL 
‘ STANDARD RS-232C INTERFACE 

- "GRANITE LOOK" BASE 

* VIVA-24 E 


TERMS. Minimum order StO.TO For i^ppirg- end Handling in¬ 
clude 54.00 for UPS Ground and $5 .00 foi Air. Orders over 1 id. 
end foreign orders may require addil-pn^il shipping charges - 
contact the sales department tor tn& amount. CA residents must 
r;clgde uup! r:ub h Lux. Pntda are sjhj^cl Ip change- wilhoul 
notice We are not responsible tor typographical errors We 
reserve ih© rrgnl to limit quantiles 6. to sutsti'.ule manufacturer. 
All merchandise subject to ar.or sa?e. A full copy .of our terms is 
available mxin re Quest. Hems shown may Anlyiie repress utaHve. 


a, 


MODULAR CIRCUIT TECHHOLOGY interface cards 

MULTIFUNCTION I/O CARDS 



DRIVE CONTROLLERS 

1.44MB 
FLOPPY 
$4995 

* XT OR AT COMPATIBLE ■ SUPPORTS 2 FLOPFY DRIVES 
(360K,72flK. 1.2MB S 1.44MB) * USER SELECTABLE AS A 
PRIMARY OR SECONDARY (3RD OR 4TH) FLOPPY DRIVE 

MCT-FDG-HD 

HIGH DENSITY 4-FLOPPY CARD $59.95 

- INTERFACES UP TO 4 FLOPPY DRIVES * CABLES FOR 4 
INTERNAL DRIVES - BIOS SUPPORTS ANY COMBINATION 
OF DRIVES (360K720K/1,2MB.'1.44MB) 

MCT-FDC-HD4 

FLOPPY DISH $29.95 

- INTERFACES UP TO 4 FLOPPY DRIVES TO IBM PC OR 
COMPATIBLE ■ DS^DD AND OS/QD COMPATIBLE 

MCT-FDC 

HARD DISK $79.95 

* SUPPORTS IB DRIVE SIZES INCLUDING 10, 20.30 AND 
40MB- CAN DIVIDE 1 LARGE DRIVE INTO 2 LOGICAL DRIVES 

MCT-HDC 

MCT-R LL RLL CARD SUPPOR TS 2 RLL DRIVES.$89.95 

286/386 FLOPPY/HARD $149.95 

- FLOPPY/HARD DISK CONTROL IN AN AT DESIGN - FOR UP 
TO 2 FLOPPIES {30OK/720K/1 .2MB/1,44MB) & 2 HARD DRIVES 

MCT-AFH 

285/3801:1 INTERLEA VE $169.95 

- CONTROLS 2 HARD & 2 FLOPPY DRIVES t36£H0720K/12MB/ 

1 44MB) - CONCURRENTLY USE HARD S FLOPPY DRIVES 

JUCT-FAFH 

MEMORY CARDS 

57BK RAM CARD $49.9$ 

* USER SELECTABLE CONFIGURATION TO 576K - USES 64K 
AND 256K DRAMS (OK INSTALLED) 

MCT-RAM 

285/386 EXPANDED MEMORY $129.95 

- USER EXPANDABLE TO 2MB USINGlMB DRAMS - 
CONFORMS FULLY TO HM EMS 3,2 ■ FLAM DISK SOFTWARE 

MCT-AEMS 

^MCT-EMS XT COMPATIBLE EMS CARD _ $99-95^ 


MULTI I/O CARD $59-95 

* SERIAL PORT - CLOCK/CALENDAR WITH BATTERY 

- PAR ALLEL PORT IS ADDRESSABLE AS LPTl OR LPT2 

MCT-IO 

MULTI I/O FLOPPY $79.95 

- SUPPORTS UP TO 2 36QK FLOPPIES 

- SERIAL PARALLEL, GAME PORT AND CLOCK/CALENDAR 

MCT-MIO 

MONOGRAPHICS MULTI I/O $119- 75 

* CONTROL 2 FLOPPIES - SERIAL. PARALLEL, GAME POHT, 
CLOCK-CALENDAR - RUNS COLOR GRAPHICS SOFTWARE 
ON YOUR BLACK AND WHITE MONITOR 

MCT-MGMIO 

286/386 MULTI I/O CARD $59.95 

* SERIAL, PARALLEL AND GAME POFTTS - USES 16450 
SERIAL SUPPORT CHIPS FOR HIGH SPEED OPERATION 

MCT-AIO 

DISPLAY CARDS 

16-BIT VGA $199.95 

* 640 X 4BQ IN 16 COLORS - 256K VIDEO RAM EXPANDABLE 
TO 512K - 64 LEVELS OF GRAY SCALE 

MCT-VGA-16 

MCT-VGA-8 B-SIT VERSION . ... $169.95 

MONO GRAPHICS $49-95 

XT AND AT-COMPATIBLE ■ HERCULES COMPATIBLE 
MONOGRAPHICS - SUPPORTS LOTUS 1 -2-3 - HIGH RESOLU¬ 
TION 720 X 34B DISPLAY - VLSI CHIPS * CONFIGURE THE 
PARALLEL PRINTER PORT AS LPTl OR 2 

MCT-ilGP 


** HIGH TECH 
SPOTLIGHT 

I/O BOUND SYSTEM? 


FAX SWITCHER 

CONNECT ONE PHONE LINE TO YOUR 
PHONE. FAX. MODEM AND ANSWERING 
MACHINE -THIS DEVICE ROUTES THE 
CALLS1 ■ OPERATES ON SINGLE OR j 
MULTI-LINE SYSTEMS * AUX. PORT 
FOR MODEM. CORDLESS PHONE. 
ALARM, POS TERMINAL, ETC. 

L FAXM-SWITCH 


s 109 95 


DFI ETHERNET CARD $ 199 9S 

* 1DD% hardware compatible with 

NOVELL NE-UXW ETHERNET CARD 

* FOR THICK OR THIN ETHERNET 

■ 15-PIN ETHERNET CONNECTOR 

■ BNC CONNECTOR FOR THIN ETHERNET I 

DFtNET-300 6-BlT VERSION > 

DFtMET-400 16-BfT VERSION $239/95 


When a computet system spends much of Its time 
wafting on peripherals like the hard disk and video 
display, il is sold to be u l/0 bound.' 1 

An I/O bound computer is very common In the IBM- 
c ompoti bfe world, First we wait for Hie disk drive to 
came ready, then seek, then rotate to Hie proper 
postion (sector) and finally read in or write ou( the 
information being used. If Hie program happens to be 
performing a “soiT operation on disk data, we may be 
able to watch the drive light go on and off lor minutes at 
a hme. 

in a situation like this, a faster processor will moke 
little difference. The fastest 356 motherboard around 
might only make that sort operation 15% faster. 

If you find yourself waiting for your hard drive, here is 
something to consider. The overage drive purchased 
three years ago took 85 milliseconds to position !he 
heads over the proper track, and after positioning 
required 4-5 revolutions of Hie disk to read 8.5K of data. 

Many of today's drives average 28 milliseconds to 
get on track and with □ 1:1 interleave con read that 
track in one revolulion. The difference is tremendous! By 
the way, you can odd a new hard disk and controller to 
your system, and use your older disk os o second drive. 
It won'l seek any faster, but with a Li interleave instead 
of 4:1, at ieasl it won'l require four revolutions lo read 
one Hock any more! 

Derick Moore, Director of Engineering 


ORDER TOLL-FREE 800-538-5000 


CUSTOMER SERVICE 800-538-5001 TECH SUPPORT 800-538-5002 BBS (408) 559-0253 
MON.-FRI. 7 A.M. TO 5 P.M. f SATURDAY f 9 A.M. TO 3 PM. (PST) , ■— 
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Digital 
I/O Board 


Single-slot Qua Tech PXB-721 for 
PC-AT has 72 digital I/O lines. 
Connect three choices of data 
acquisition modules. Supports 
Labtech Notebook™ 

Call for our free 
PC Interface Handbook: 

1 - 800553-1170 

666 Wot! Ledges Parkway 
Akroo. OH 44311 

LabTech Notebook \s a trademark of 
Laboratories Technologies Carpi 
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Intelligent 
multiport, 
supports RS-422 


SmartLynx AT™ intelligent 
4-port serial adapter for PC-AT 
and compatibles supports 
RS-422 and most multi-user 
operating systems. On-board 
processor takes burden off CPU. 

For order info, call: 

1 - 800 - 553-1170 


n QUATECH 


666 lAMLfdgt* Parkway 
Akron, t>H 44.111 

PC-AT is a trademark f>t IBM Corporation. 
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Synchronous 
Communication 
Boards for AT 


Qua Tech synchronous/ 
asynchronous serial boards for 
PC-AT and compatibles support 
RS-232, RS-422, and RS-485 
communication. 

Call for our free 
PC Interface Handbook: 

1 - 800 - 553-1170 



666 Wbil Ledges Parkway 
Akron. OH 44311 

PC-AT and PC are registered 
trademarks of IBM Corp 
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Eight Serial 
Ports 

One Board 


Qua Tech's ES-1GG provides eight 
RS/232 serial ports in a single AT 
slot, RJ-li modular connectors. 
16450 UARTSare standard. Optional 
buffered 16550 UARTS. PC-AT, ISA, 
or EISA compatible Priced below 
$500! Quantity Pricing Available! 

Call for our PC Interface Handbook: 

1 - 800 - 553-1170 

666 Wolf Ledges Parkway 
Akron, OH 443El 

PGAT is a trademark or 
registered trademark of IBM Corp, 
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Joystick 
Adapter 
for PS/2 


Qua Tech GPA-1000 works with 
IBM Micro Channel for PS/2 
Models 50, GO, 70, and 80. Conned 
two joysticks or four paddles. Also 
compatible with IBM Game 
Control Adapter for PC-XT and AT. 

Call our toll free order line: 

1-800 553-1170 


n QUATECH 


666 Wnll Ledges Parkway 
Akron. OH 44311 

IBM, Micro Channel, PS/2, PC-XT, AT t 
and Game Control Adapter are trademarks 
or registered trademarks of IBM Carp. 
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2 parallel, 

2 serial, 1 board 


Qua Tech DSDP-402 for PC-AT 
has two parallel ports, and two 
serial ports for any combina¬ 
tion of RS-232,422, and 485 
communication. DSDP400, 
two parallel and two RS-232 
ports, available at lower cost. 

For order info, call: 

1 - 800 - 553-1170 

GEEgga 

666 Wolf Ledges Parkway 
Akron. OH 44311 
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5218 Printer 
Interface for 
PS/2 and AT 


Qua Tech interface cards 
connect IBM 5218 Display- 
Writer printer to PS/2 
and AT* Available now. 
Hundreds installed. 

For order info, call; 

1 - 800 - 553-1170 

666 Wull Ledge* Parkway 
Akron. OH 44311 

IBM, Display' Writer, PS/2, And AT are trademarks oi IBM Carp. 
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RS-422/RS-485 
Boards for AT, 
Micro Channel 


RS-422/RS485 asynchronous 
serial communication boards from 
Qua Tech available in 1 to 4 ports 
for PC-AT and compatibles and 1 
to 4 ports for PS/2 Micro Channel. 

Call for our free 
PC Interface Handbook: 

1 - 800 - 553*1170 

666 Wull Piirkwav 

Aknm. OH 44311 

PC-AT. Micro Channel, and PS/2 are trade¬ 
marks or registered trademarks of IBM Corp. 
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Wave Form 
20MHz-32K 
$1290 


The WSB-100 Wave Form Synthe¬ 
sizer Board from Qua Tech has the 
best set of numbers in the market. 
With speed to 20MHz and a 32 K 
memory at $1290, its making 
waves in more ways than one. The 
WSB-100 is also a star performer 
as a digital pulse/word generator 
with the optional digital module. 

Call for our free 
PC Interface Handbook 

1 - 800553-1170 


n QUATECH 


666 Wulf [-edges Parkway 
Akron, OH 44311 
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Index of companies covered in articles, columns, or news stories in this issue 
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463 PACIFIC DATA . 19-31 

454 PERFORMANCE TECHNOLOGY IS-16 
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536 FEDERAL COMPUTER CONFERENCE MW 15 
536 GALACTTCQMM MW4 

331 M EI M ECHAN ICAL ENTERPRISES MW-13 

332 ME I MECHANICAL ENTERPRISES MW-T 3 
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637 MICRO IMAGE INTERNATIONAL MW-16 

638 MICFIO IMAGE INTERNATIONAL MW-16 
539 PAO-KU INTERNATIONAL LTD MW-3 
640 PAO-KU INTERNATIONAL LTD MW-3 
541 PERSONAL COMPUTER ENT MW-11 
642 PERSONAL COMPUTER ENT HW-11 
543 PROMETHEUS PRODUCTS MW-10 
644 PROMETHEUS PRODUCTS MW-10 

546 REASON TECHNOLOGY MW-5 
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477 BOFFIN.LTD. NE-13 
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481 COMTEK SOLUTIONS JNC NE-4 

482 COMTEK SOLUTIONS JNC NE-4 

483 DEERFIELD DATA SYSTEMS NE-12 

484 EDWIN SYSTEMS CORP. NE-9 

465 EDW1N SYSTE MS CORP N E-9 

486 GALACT1COMM . NE-2 

467 HARMONY COMPUTERS , NE-3 

488 HAflMQNYCOMPUTEHS NE-3 

489 LAPTOPS,ETC NE-14 

490 LPi.NE-S 

491 LPI . NE-8 

492 MANCHESTER EQUIPMENT,INC NE-20 
* MANCHESTER EQUIPMENT, INC NE-20A-B 


327 MEF MECHANICAL ENTERPRISES NE-19 

328 ME! MECHANICAL ENTERPRISES NE-19 
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493 MICRO IMAGE INTERNATIONAL NE-8 

494 MICRO IMAGE INTERNATIONAL NE-8 

495 ONLINE COMPUTER SYS JNC NE-T5 

496 ONLINE COMPUTER SYS,INC NE-15 

497 PAO-KU INTERNATIONAL LTD NE-7 

498 PAO-KU INTERNATIONAL LTD NE-7 

499 PROMETHEUS PRODUCTS NE-5 
5DO PROMETHEUS PRODUCTS . NE-5 

501 REASON TECHNOLOGY NE-tl 

502 RESOURCE CONCEPTS,INC NE-16 
683 RESOURCE CONCEPTS INC NE-16 
504 WORLDWIDE SOFTWARE NE-12 


Pacific Coast 64 PCI -24 

325 BYTE CARD DECK. PC-20 

508 COMTEK SOLUTIONS JNC ... PC-12 

507 COMTEK SOLUTIONSJNC . PC-12 

608 CONVEX RESOURCES PC-3 

509 EKM PC-4 

510 EKM. PC-4 

511 FEDERAL COMPUTER CONFERENCE POtS 

512 GALACTFCOMM..PC-2 

336 INFOOPTICS PC-18 

336 INFOOPTICS PC-18 

613 JEMINI ELECTRONICS PC-13 

514 JEMINI ELECTRONICS PC-13 

515 LPI PC-20 

516 LPI .. . PC-20 

333 MET MECHANICAL ENTERPRISES PC-5 

334 ME I MECHANICAL ENTERPRISES P05 

517 METAWARE JNC PC-9 

516 MICRO I MAG E INTERNATIONAL PC-12 

519 MICRO IMAGE INTERNATIONAL PC-12 

520 PAO-KU INTERNATIONAL LTD PC-8 
621 PAO-KU INTERNATIONAL LTD PC-8 
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522 PROMETHEUS PRODUCTS PC-17 

623 PROMETHEUS PRODUCTS - PC-17 

624 REASON TECHNOLOGY PC-21 

625 RESOURCE CONCEPTS,! NC PC-24 

628 RESOURCE CONCEPTS.INC PC-24 
527 SAG E/POLYTRON PC-6.7 

626 TRAVELING SOFTWARE PC-19 

529 UNITED INNOVATIONS PC-16 

' WESTERNINSTITUTECOMP.SC! P011 

530 2ERICON PC-23 


South 64 SOI-16 

550 BELTRON COMPUTER SYS.INC SO-3 

551 BELTBON COMPUTER SYS JNC SO-3 

552 BOFFIN,LTD.50-9 

553 BOFFIN,LTD SO-9 

326 BYTE CARD DECK SO-6 

564 COMPUTER AIDED TECH.SO-6 

555 COMPUTER AIDED TECH SO-6 

566 COMTEK SOLUTIONSJNC . SG-2 

557 COMTEK SOLUTIONS.INC SO-2 
559 CHAZY NANCY'S ..SO-5 

559 CRAZY NANCY’S SO-5 

560 GALACT1COMM SO-4 

329 ME! MECHANICAL ENTERPRISES SO-13 

330 MEI MECHANICAL ENTERPRISES SO-13 

561 PAO-KU INTERNATIONAL LTD SO-11 

562 PAO-KU INTERNATIONAL LTD SO-11 


563 PROMETHEU3PRODUCTS SO-15 

564 PROMETHEUS PRODUCTS . . SO-15 

565 RESOURCE CONCEPTS ,INC SQ-12 

666 RESOURCE CONCEPTS.INC SO-12 

667 SOFTSMQRE SO-8 

568 TRAVELI NG SOFTWARE JNC . SO-7 

569 ZERICON SO-16 
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Mail 

Jerry Pournelle answers questions about his column 
and related computer topics 


High-Priced Floppy Disks 
Dear Jerry, 

As a user of 3 W -inch high-density 
disks, I am frustrated by the monumental 
prices charged for them, I fail to under¬ 
stand how these disks can cost two to 
three times as much as the 3 '/z-inch stan¬ 
dard-density disks when the only appar¬ 
ent difference is the magnetic media. 

To make matters even worse, recent 
ads for a glorified hole punch—which 
converts standard disks to high-density 
disks—seem to indicate that there is no 
difference in the two media at ail. What 
gives? Are we being bilked? 

I used to shake my finger at people 
who lost data because they didn't back up 
their data frequently. At $100 per back¬ 
up, all I can say is, “I know how you 
feel. 1 ' 

Roy Anderson 

lget conflicting stories about those disks, 
but / have concluded the following: 

At least with all the major media 
makers (e.g. r Sony and Dysan) f all the 
disk media is made by the same process 
and in the same factor ies. The product is 
then tested. Some disks fail when tested as 
high-density, although most don 7, The 
ones that don V fail are marked Mgh-den- 
sity and put in containers with the high- 
density hole punched in them. This pro¬ 
cess continues until there are sufficient 
high-density disks to fill the marketing 
demand for them . 

The rest of the disks are then subjected 
to less stringent tests—as double-sided 
double-density disks, for example—and 
those that pass are packaged accordingly 
until the market demand for them is met. 
This goes on until all the demands, in¬ 
cluding those for single-sided single-den¬ 
sity disks, have been met. 

Note what has happened: It may be 
that no disk ever failed any test. On the 
other hand, some have not been tested at 
any data density higher than that marked 
on the package. Moreover, depending on 
yields and demands, some disks may in 
fact have failed a higher-density test, and 
some disks sold as single-sided may have 
failed a double-sided test. 


/ have no data on what defects can 
cause a disk to fail in one mode but not in 
another (other than the obvious: one side 
may be flawed). If there are statistics on 
this, the disk companies are not publish¬ 
ing them. 

Conclusion: You take a chance when 
you buy one of those hole punches and 
make a high-density disk out of a stan¬ 
dard double-sided double-density disk . / 
cannot calculate how dangerous that is . / 
don 't do it t and / don r t recommend that 
you do. The best / can accomplish in buy¬ 
ing cheap disks is to save a couple of hun¬ 
dred dollars. The worst that can happen 
is to lose data worth—in my case t at 
least—a lot more than that. 

A last warning: Some disks have not 
been very highly burnished , and thus they 
have rougher media than others. It’s cer¬ 
tainly true that such disks can cause extra 
head wear or deposit bits of the media on 
the disk head, thus requiring more fre¬ 
quent head cleaning . For all those rea¬ 
sons, I buy quality premium disks; the 
brand J prefer is Dysan, largely because 
/ T ve been using their disks since J 976 and 
Vve had no reason to change. I don't 
doubt that there are other premium disks 
as good , — Jer ry 

Nota Bene, Pro and Con 
Dear Jerry, 

In your reply to Joseph M, Prosperous 
letter (February 1989), you mentioned 
having recommended Nota Bene to “a 
young person writing a dissertation/’ 

I believe I am that person. I'm writing 
to let you know that the dissertation is 
finished and that Nota Bene worked like 
a dream. In fact, I wouldn’t have fin¬ 
ished without it. The program requires 
too much memory (which is in short sup¬ 
ply because I wrote chapters that were as 
long as 275K bytes), but itjs worth every 
byte. I used Nota Bene's Special Lan¬ 
guage Supplement to enter diacritical 
marks for romanized Japanese and San¬ 
skrit (e.g., Qkubo Doshu, Akasagarbha, 
and ma^cjala). Can you imagine trying to 
write these in by hand (accurately!) in a 
500-page manuscript? 

The most wonderful thing about Nota 


Bene, however, is its speed and ease of 
use. It really is a dream marriage of sim¬ 
plicity and versatility. This is one pro¬ 
gram whose advanced features get used 
because they are easy to use. 

William Bodi ford 
Tarmna, CA 

I think 275K-byte chapters are self-de¬ 
feating, but then Tm not on your degree 
committee. / am glad that everything 
worked out well for you .—Jerry 

Dear Jerry, 

I read with interest the letter from Jo¬ 
seph M. Prospero, recommending that 
you move up to Nota Bene instead of con¬ 
sidering Xy Write HI Plus. I think Nota 
Bene may well be the software marketing 
bomb of the decade. 

As Prospero says, Nota Bene is a cus¬ 
tomized version of Xy Write. Unfortu¬ 
nately, it has been “customized” in such 
a way that, from the user’s point of view, 
it functions as a totally different word 
processor. I work in a university, and my 
job is to edit academic texts. For this we 
use Xy Write, which is compatible with 
the Atex system used to publish the texts. 
Some academic departments bought 
Nota Bene because they need its addi¬ 
tional features, such as Hebrew and 
Greek. That's how I got to try Nota Bene 
and compare it to Xy Write. I thought it 
would be easy—because the programs 
are fundamentally the same, it should be 
possible to use both, Xy Write for the 
straightforward jobs and Nota Bene for 
the specialized ones. But to use Nota 
Bene would require almost as much re¬ 
training as changing to Microsoft Word, 
WordPerfect, or one of the other word 
processing programs. 

Both Xy Write and Nota Bene have far 
more logical command structures than 
WordPerfect, but Xy Write uses the Alt 
key for word functions, while Nota Bene 
uses the Control key for word functions 
and the Alt key for paragraph functions. 
In Xy Write, F9 is the Execute key, while 
in Nota Bene it is F10, and so it goes on. 

Why did the companies do this? The 

continued 
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only reason I can think of is that either 
XyQuest insisted on it, or Dragonfly got 
the idea of doing it so it wouldn't be com¬ 
peting for the same territory. Whatever 
the reason, it is a great pity that they did 
it. XyQuest and Dragonfly had a winning 
combination, and with it they could have 
swept the academic and publishing 
worlds at least. Instead, they've painted 
themselves into a corner. People will 
continue to buy WordPerfect, with its 
difficult user interface, because one dif¬ 
ficult interface is probably easier to learn 
than two easy but incompatible ones. 

Steve Hayes 
Pretoria, South Africa 

Well t people tend either to love or hate 
Nota Bene, which , now that you remind 
me, is the case with Xy Write, too. — Jerry 

Update Syndrome 

Dear Jerry, 

I just finished reading your column in 
the July 1989 BYTE, and it led me to the 
following thoughts about the relationship 
between software updates and those peo¬ 
ple who are afflicted by them. 

There are very few updates that 1 look 


forward to. The only one that comes im¬ 
mediately to my mind is my annual no¬ 
tice from Soft View that the new version 
of MaclnTax is ready. Of course, Soft- 
View knows that updates are at the heart 
of its business, so they do them right. 

Some update notices appear deter¬ 
mined to make me feel technically ar¬ 
chaic. I’ve received update notices for 
MacDraw and Mac Project telling me that 
I need a Mac Plus to run them. I called 
Claris and told them that T have a 512KE 
with a memory upgrade. “Sorry," they 
said, “you need to have the Plus." Well, 
the demo packages that my clients let me 
try work fine on my old system. Maybe 
Claris just wants to hold down the num¬ 
ber of upgrades. 

Upgrades can provide wonderful 
hardware restrictions to accompany won¬ 
derful software features. When I re¬ 
ceived an upgrade to FileMaker, it re¬ 
fused to run on my Mac. I called the 
company, and the person I spoke with 
told me that the problem was that I didn't 
have a SCSI port on my system. “But 
your announcement said that it would run 
on a floppy disk drive-only system," I 
said. A few days later, a special version 


Our C-51 Compiler is so 
fast, it’s almost illegal. 

Ho more travelling In the slow lane. 

Designed exclusively lor 8051 microcontrollers, 
Franklin Software's C-51 Compiler offers you 
souped-up performance with lightning-fast execution 
and linkage time. To witness this incredible speed - 
call us at 408-296-805 1 and ask for a FREE DEMO 
DISK of the C-51. Avoid the speed traps of other 
compilers. Put your program in the lead with 
Franklin Software. 


Franklin puts you In the driver's seat with these features: 

* Comes complete with Macro-Assembler, Linker, Librarian 
and a variety of support utilities, for PC/XT/AT and PS/2 

• Accommodates ALL 8051 derivatives including the new 
Siemens 80C537 
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^FRANKLIN 

SOFTWARE, INC. 


Makers of Precision Crafted 8051 Products 


• Fully supports ail standard 8,16 and 32 bit 
math functions, transcendental and 
32 bit IEEE Floating Point 


• THE INDUSTRY LEADER FOH FAST, 
TIGHT, HIGHLY-OPTIMIZED CODE 


Order your FREE DEMO DISK now, 
(welt watch for the cops). 

CALL 4O8-296-S05T 


of the program arrived that didn't check 
for the SCSI. 

Update announcements don't tell you 
what you need to know. Last week I got a 
notice that I could upgrade to Borland's 
Reflex 2.0 at a very attractive price. As a 
registered user of Reflex for the Mac, I 
thought it was strange that the order card 
offered the choice of a 3 l /2-inch or 5 X A- 
inch disk. There was nothing in six pages 
of update advertising that described the 
hardware needed to run it. 

I can't figure out who these updates 
are for. In only one case (a little utility 
called KiwiEnvelopes) has a company 
written to me asking about how I use its 
software and what sorts of things I might 
like to see in an improved version. Do 
other companies try to find out what 
their users are actually doing, or do they 
just check the features in their competi¬ 
tor's press releases? 

I'm being held hostage by my soft¬ 
ware. Fve just moved up to version 4 of 
Microsoft Word for the Mac. It doesn't 
give me any major benefit over version 
3,02 for the things I do, but I can't shake 
the feeling that if 1 call up next January 
with a problem I'm having with 3.02, I'll 
find out that support is available for ver¬ 
sion 4 only. 

Most updates don't make the good 
stuff better. W here are the improvements 
to the things that made me buy the pro¬ 
gram in the first place? There's always 
plenty of “new" stuff, and I'm sure that 
there are people to whom it’s very impor¬ 
tant. I'm not one of them. The new 
“table" feature in Word looks neat, but 
an improved spelling checker would be 
more useful. 

On another subject, I've looked at the 
announcements and reviews for the Sin¬ 
clair, and I’m still having difficulty see¬ 
ing the degree to which it’s an improve¬ 
ment over my old Tandy 102, partic¬ 
ularly with the Traveling Software ROM. 
Does it all come down to the quieter 
keyboard? 

John Boddie 

Newark, DE 

1 agree completely with your update 
blues. for the Sinclair, it runs a long 
time on not much power, and it's a lot 
lighter than the Tandy . And quieter keys 
really do make a difference. —Jerry ■ 


Jerry Pournelte holds a doctorate in psy¬ 
chology and is a science fiction writer 
who also earns a comfortable living writ¬ 
ing about computers present and future. 
He can he reached c/o BYTE, One Phoe¬ 
nix Mill Lane, Peterborough , NH 03458, 
or on BIX as "jerryp. " 
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Zoom — five levels of detail for your network, from bird's-eye 
to close-up. 


Pop — highlights all predecessor-successor relationships and lets you 
click your way along any activity path. 
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Click-Click — use double clicks to add activities, define relationships, 
and modify activity data. 
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Explode — The Collapse command compresses several activities 
into one; Explode redisplays activities in their original positions. 


Primavera introduces some important 
new project management terminology. 


Primavera Project Planner® 4,0 works like you think. 
Visually. Graphically. Intuitively. As quickly as "pop", 
''click", "zoom"! Keeping you in touch with the big 
picture while giving you instant access to all the details. 

Create an activity? Point, click-click. 

Define a relationship? Two dicks and done. 

Updates? Double click and enter progress. 

P3®4.0 gives you copy, cut and paste, group and mark, 
and dozens of other powerful scheduling tools. 

Plus, you can output the schedule to your plotter or 
laser printer with a few quick keystrokes. This is what- 
you-see-is-what-you-get schedu Ie bu i Id i ng. No sweat, 
no strain. 

Now, the world's best high-performance project 
management software is even easier to access. And it's 
available today, running under DOS in 640K. 


See Primavera Project Planner 4.0 in action. 

Call 1-800-423-0245 today for your FREE video demo. 



PRIMAVERA SYSTEMS, INC 
Project Management Software 

T\vo Bala Plaza * Bala Cynwyd, PA 19004 
(215) 667-8600 • FAX: (215) 667-7894 


Please rush me my FREE video demo. bvt-s/ 9 o 
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Print Queue 

Hugh Kenner 


Does the Walking Do the Fingers? 

How the great mathematicians did it, 
and how the telephone does it to us 



O ver and over, in the 53 years since Lancelot Hogben’s 
book Mathematics for the Million made a stir by selling 
and selling for months on end, the expositor's formula 
of choice has been historical. Start way back when it all began, 
with the Egyptians and their knotted ropes. Then tell lots of 
stories. That’s all fine until the stories start obstructing the 
foreground. 

In his Men of Mathematics (1937), E. T. Bell solicits our 
tears over Evariste Galois, age 20, scribbling by candlelight ail 
night before a fatal duel, but he never does try to make us see 
why the scribblings matter. (Worse, it now turns out that the 
famous last night is almost all fiction. Galois didn’t invent 
group theory against the clock. He did write a few letters. The 
story had gotten romanticized before Bell; then Bell’s inability 
to read the French sources abetted his ideologized desire to 
create a tormented radical snuffed out young.) 

William Dunham’s Jour¬ 
ney Through Genius: The 
Great Theorems of Mathemat¬ 
ics (1990, John Wiley, New 
York, $19.95) is a different 
kind of book entirely, and it’s 
heartening in these days when 
the paradigmatic oracle is 
Dan Rather to find it an alter¬ 
nate selection of the Book of 
the Month Club, the Quality 
Paperback Book Club, the 
Macmillan Library of Sci¬ 
ence, the Reader’s Subscrip¬ 
tion Book Club, and the NEA 
Professional Library. Not that 
Dunham eschews stories; but 
he also assumes that we may 
want to understand some¬ 
thing: that we’ll not be put 
off, even, by a page or two of 
x’s and square brackets and 
superscripts. 

It’s, yes, a book about peo¬ 
ple, 10 great mathematicians, 
ordered in sequence: Hippoc¬ 
rates, Euclid, Archimedes, 

Heron, Cardano, Newton, 
two Bernoullis, Euler, Can¬ 
tor, But.,, well, if you 
wanted us to understand why 
Alexandre Dumaine was the 
greatest French chef of the 
twentieth century, then you’d 


serve us a meal of Dumaine’s, which is now impossible; where¬ 
as Dunham can serve us a theorem of Heron’s (aka “Hero of 
Alexandria”), who achieved the general formula for a trian¬ 
gle's area although fettered by impossibly primitive notation. 
Heron called on five prior propositions, three of them Euclid’s, 
and achieved “one of the best surprise endings in mathemat¬ 
ics.” For, “as with a good Agatha Christie novel, we can be 
within a few lines of the end and still have no idea how the mat¬ 
ter will be resolved. Yet we need not fear, for he ultimately 
brings the strands together in a wonderful climax.” 

A man who sets an exposition up like that may possibly be 
setting himself up for a pratfall. Dunham, though, doesn’t fal¬ 
ter. Again and again, on that pattern, he leads us through the 
preliminaries to a proof, through the proof itself, and then- 
right ly—invites us to marvel. Always, his attention is on the 
reasoning power someone brought to bear with the then-avail¬ 
able tools. 

With the then-available 
tools. That means, there’s an 
unwavering historical focus. 
So we’re shown Euclid work¬ 
ing toward a proof of the Py¬ 
thagorean theorem—which is 
the climax of book I of the 
Elements— via necessarily se¬ 
quenced propositions. The re¬ 
sult-square on the hypote¬ 
nuse, you know it—“was well 
known before Euclid’s day.” 
But Euclid wanted a proof he 
could make with “a rather 
lean tool-kiC’—his postu¬ 
lates, “common notions,” 
and a mere 46 already-proven 
propositions. 

“It is surely possible to de¬ 
vise short proofs of the Py¬ 
thagorean theorem by using 
similar triangles,” but those 
won’t come up till book VI, 
and Euclid clearly wanted to 
get to it “as early and directly 
as possible,” Also, having no 
algebra—a 2 4- b 2 = c 2 —he 
had to work with plain draw¬ 
ings. His great proof, out of 
context, has been made to 
seem clumsy. But by the time 
Dunham has put in place all 

continued 
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FROM OSBORNE/McGRAW-HILL AND MAXIT 


Okay, so vour laptop cost 
more than a desktop system 
, . .it was worth it. But why 
does everything for it have 
to cost so much more? 


■ HALF THE PRICE 

MAXIT Development 
responded with laptop 
memory for x h the price of 
the original manufacturers' 
memory cards. 

COMPATIBILITY 

MAXIT laptop memory 
products are individually 
designed to be compatible 
with your laptop computer. 
All hoards are low power 
CMOS and LIM/EMS 
compatible. 


I Upgrade these laptops with MAXIT memory at Vz retail price. 


■ RELENTLESS QUALITY 

All MAXIT products have been engineered to provide years 
Every board is individually tested before leaving our labs to 
with a top-quality, cost effective solution. 


■ WHY MAXIT MEMORY? 

MAXIT Development specializes in memory products known throughout 
the world for their excellence. Over the past three years, thousands of 
satisfied customers have enhanced their computers with MAXIT hoards. 


■ FREE INSTALLATION 

Free installation with 24 hour turnaround available. Call us for details! 


SELECT YOUR MODEL* 

\I1 boards are % Megabyte unless otherwise noted. 
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3I00SX 

aguosx 

82410 




493 


ZENITH 


99 9 Su pees port 2 ft 8 (I meg) 
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Priras subject to change without notit*. 

ORDER VOUR MEMORY TODAY! 

WE ACCEPT VISA AND MASTERCARD. 1-S00-76 MAXIT 




MAXIT 

Development 


Osborne 

McGiawt 


2180 Dwight Way Berkeley CA 94704 (415) 649-1000 
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those easily forgotten restrictions, the only response that fits 
his climactic exposition is awe. 

He's equally good on Newton, at age 23, inventing the bino¬ 
mial theorem, in free time he had while Cambridge was shut 
down by plague; then five years later using it to evaluate pi. 
Prom a mere nine-term series, he got seven correct decimal 
digits; later, from 20 terms, he got 16. ("1 am ashamed to tell 
you,” he added, “to how many places of figures I carried these 
computations, having no other business at the time. ”) 


ihatAvital 
Ronell would have us 
understand is 
the world a century 
with the telephone has 
lodged us in. 



The anecdotal details have been reported often. What 1 can't 
display in this space is something else, the way William Dun¬ 
ham illuminates the inner workings of the pi theorem itself. 
That's a rare compliment he's paying his lay readers. 

Lay readers will (I hope) also open Avital Ronell's The Tele¬ 
phone Book , if only to go “Arrrrgh!” before sticking around to 
be hooked. (The Telephone Book: Technology, Schizophrenia, 
EleaTic Speech, 1990, University of Nebraska Press, Lincoln, 
$35.) An ongoing, if tacit, theme of Journey Through Genius is 
the difference a mental environment can make; base-10 num¬ 
bers with zero for placeholder created a mind-set unimaginable 
to Euclid and Archimedes. Euler, writingx's and/s, extract¬ 
ing roots, may never have reflected on the extent to which he 
and his greatest predecessors lived in utterly different worlds. 

What Avital Ronell would have us understand is the world a 
century with the telephone has lodged us in. The blurb says she 
worked with “an advanced form of optical fiber,” and it takes a 
moment to realize the meaning of that: She just looked, mostly 
at texts. 

From the primal soup on her first pages, we can pick out one- 
liners like “The telephone., .presupposes the existence of an¬ 
other telephone, somewhere" and “America operates accord¬ 
ing to the logic of interruption and emergency calling.” Also, 
when you answer the phone, you accept the role of “automatic 
answering machine.” (Dammit, the phone just rang, and my 
hand reached. Is Ms. Ronell on to something? What? Welt, 
nothing ever prodded Newton's hand to just reach, his mind to 
regress into answer mode.) 

A son of mine helps edit a magazine in New York. As a fre¬ 
quent contributor, Fve frequent need to call him. With every 
call, Fm aware of interrupting something. I've grown aware, 
too, how that's become the rhythm of his psyche: mental work 
between random interruptions. His next caller may be a lawyer 
in Newark, a flack in Soho. In the interstices, he crafts his re¬ 
sourceful prose. The phone is simply part of his environment, 
like his desk lamp. I myself, having never reached a truce with 
it, am happiest when my wife screens the calls. 


For let me declare two biases. Having lost much of my hear* 
ing at age 5, Fm more estranged from the telephone than are 
most of you. Also, for a number of years, from age 26, I was 
intimate with Marshall McLuhan, later (after I'd lost touch 
with him) the media guru. So I came at The Telephone Book 
from a special angle. 

It has black covers, it's twice as tall (10 inches) as it's wide, 
and it sports real Yellow Pages, devoted to Notes and Index. 
Here and there, type on a line gets bigger and smaller, even gets 
illegible (simulating line noise?), and folk that Marshall would 
have called “linear thinkers” will run away screaming. More¬ 
over, its target reader will be up on Heidegger, Derrida, Freud, 
deconstruction, and arguments that pivot on puns; also deft at 
fielding German and French citations. 

Just paging through the first half tried my patience. Then at 
page 227 my attention locked. For Mr. Thomas J. Watson—no, 
not IBM's fabled Old Man, but the ”Come here! I want you!” 
Watson of the Beil story—left us a nearly unknown autobiogra¬ 
phy, where we learn of a queer time (1875) when the world 
contained but two telephones and no telephone system. 

The Thing had begun life as a pure idea: “speech-shaped 
electric current," something any competent electrician (unlike 
A. G. Bell) knew was impossible. And once they'd made it, 
what was it? So little did it meet a felt need, it stirred up fear, 
contempt, blushes. “When a prominent lawyer tried it,” and 
“heard my voice on the telephone making some simple remark, 
he could only answer after a long embarrassed pause, 'Rig a 
jig, and away we go.'” 

Bell and Watson thought of it as an obstreperous child with a 
will of its own. Disadvantaged Thing, “it talked better nights 
and Sundays,” when “the diminution of city sounds gave the 
telephone a much better chance to be heard.” Notice that trope: 
Like E.T., the wee newcomer is trying to make itself heard. 
Tom Watson was a dabbler in the occult, and getting the child to 
talk sense could resemble a seance, (One time, without Bell's 
knowledge, he even consulted a medium. No dice.) 

Word of it attracted people who “heard voices”—schizo¬ 
phrenics. One visitor knew how to talk at any distance without a 
wire. He did it all the time; even offered (for 15 dollars a week) 
to let Watson take off the top of his skull and check circuitry. 

And the first long-distance call, Boston to East Cambridge, 
amounted to “Ahoy! Ahoy!” “Are you there?” “Do you hear 
me?” “What's the matter?” Watson found random noise more 
interesting: “I used to spend hours at night in the laboratory 
listening to the many strange noises in the telephone and specu¬ 
lating as to their cause.” There were snaps and chirps that he 
attributed to “explosions on the sun” or “signals from another 
planet.” He may have been, as Ms. Ronell remarks, “the first 
convinced person ever actually to listen to noise." 

Gone days. Now we casually pick up The Thing, or move 
binary data with its aid, or dial to order matinee tickets on a 
charge card. What Fm recommending of The Telephone Book 
is just (in samplings) the second half. I know IT1 be going 
through that second half again, to seek more nuances in The 
Thing's initial strangeness. For ponder, “Are you there?” 
Where's there? There's nobody there. That voice isn't in the 
room, it's in your head: a statement that, prior to 1875, was 
never applicable to a voice, unless you were a schizophrenic. ■ 


Hugh Kenner is a professor of English at Johns Hopkins Univer¬ 
sity. His reviews have appeared in publications like the New 
York Times and Harper's, His recent books include A Sinking 
Island and Mazes. He can be contacted on BIX as i4 hkenner. ” 
Your questions and comments are welcome. Write to: Editor , 
BYTE, One Phoenix Mill Lane , Peterborough, NH 03458. 
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4% SURCHARGE 


MICRO-MAIL 


1545 BOURBON PKWY. 
STREAMWOOD, IL 60107 
FAX: (708) 213-9340 



PRINTER HOOK-UP WITH NO CABLES!! 



Now connect printers and computers without cables by using existing AC power lines , 
why pay for cabling that's already there? Equipment can be anywhere in a room or even in 
different rooms. Add as many computers to the printer network as you want by just 
plugging in another Cable-Eliminator . . No special tools, expensive cables or exorbitant 
installation costs. Adds another dimension of flexibility and convenience when laying out, 
adding to or just moving things around in new or existing offices With Cable-Eliminators, 
when printers, plotters or computers are in the wrong places, just move them and plug 
them in. Since special software is not required, Cable-Eliminators operate with any 
computer or printer equipped with the industry standard Centronics compatible parallel 
printer port. Additional computers can be added to the Cable-Eliminator printer network at 
any time and, in addition, two separate and independent networks can operate simul¬ 
taneously on the same AC power line circuit. 


COMPUTER MODEM . *159 

PRINTER MODEM. .*159 

ONE COMPUTER MODEM AND 

ONE PRINTER MODEM.*279 

TWO COMPUTER MODEMS AND 
ONE PRINTER MODEM. *399 

Dealers Inquiries Welcomed 
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• Easy to expand 
•Nothing else to buy 
•No software to install 
•All plug-in installation 


•Plugs into any AC outlet 

•Complete and ready to use 

• Hook up several computers 
to 1 printer 


Cable-Eliminator / 
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Share your FAX, MODEM, PHONE and 
ANSWERING MACHINE with ONE line. 


Brainstorms ASAP TF 505 


Expands usage of existing line 
Operates four different telephone 
devices on one line 
Operates on single or multiple line 
phone systems 

Processes each call after tirst ring 
Automatic switching to fax, 
answering machine, and phones 
Screens each call for auto-dialing 
fax tones or reverse modem tones 
Automatically transfers voice calls 
to phone system 
Tone or pulse (rotary) transfer to 
fax 

Remote tone access to fax and 
auxiliary device (PC, etc.) 


Pays for itself in less than six 
months 

• User programmable features 

• Programmable security codes for 
auxiliary device and fax 

• No announcement to contuse 
voice callers 

* Use with or without answering 
machine 

* Prohibits line access, with busy 
signal to extensions, while fax or 
PC is in use 

• Normal phone use is not inhibited 

* No switches to turn on or off 

• Automatic ring through to phones 
if power fails 

» Memory retention if power falls 

* Automatic reset after power surges 

* Always on line to accept switching 
commands 


How The ASAP TF 505 Works 

When the TF 505 is connected to your telephone line, it will answer each 
incoming call on the first ring listening for an incoming fax signal [beep tones) 
transmitted by most fax machines. If the ' beep tones’" are heard, the call is 
immediately transferred to your fax without ringing your phone. All other calls, 
including fax calls without "beep tones" will ring through to your phone(s). 
These calls can also be transferred to your fax from any extension phone. 

When you’re away from the phone, a caller can leave a message on your 
answering machine and also transferto your fax. If an answering machine is not 
used, fax calls without “beep tone" signals are automatically transferred to your 
fax on the second ring. 

.. .and you save 
$800 to $1400 per year! 


Dealer Inquiries Welcome 



World’s Finest 
Translator 

The Translator contains 1400 words tn 
5 languages . English French, German, 
Spanish and Italian and can translate 
from one language to any other. 

The Database has been specially 
compiled for business travellers, 
tourists and students with the help of 
expert linguists from each country. 

To use, simply type in a word and press 
one of the five colour-coded language 
buttons and instantly the LCD screen 
reveals the translation (or ?H unknownl 
Space, backspace and scroll facilities 
give complete translation control 
Tough durable A 0 S, finish and a 
simple slide-on cover make the 
Translator an ideal travel product. 


So Simple, 
Such Fun 


*59.95 
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M * Batteries Always on Charge 

• Two-Year Warranty 

* Built-in Surge Suppression 

250 RETAIL <395 M-M PRICE: <259 

• 2-4 ms transfer *10-15 minute backup • Overvoltage protection 
■ Overload & short-circuit protection • Batteries always on charge 

500/500A RETAIL *795/*895 M-M PRICE: <499/*599 

• Sine wave output • 1-2 ms transfer/9-25 minute backup 

• Overvoltage protection • Overload & short-circuit protection 

• Push to test switch • Batteries always on charge 

UPS-1000 RETAIL: *2995 M-M PRICE: <1995 

• On-line . . . NO Transfer Time * Regulated sine wave output 

• Resettable Visual/Audible Indicators • Batteries always on charge 

1200/1200A RETAIL: *1395/*1595 M-M PRICE: *899/<999 

• Sine wave output • Less than 5 ms transfer • 6-15 minute backup 

• Overvoltage protection • Overload & short circuit protection 

• Batteries always on charge 

1200 A: External battery connector (Use with BP48) — Remote alarms 


N E ACCEPT GOVERNMENT 
iCHOOL PURCHASE ORDERS 
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STOP BIT ■ Rick Grehan 



Sherman, set the 
wayback machine 
for 1975 

B ack in my old data-processing 
days—just as the flame was be¬ 
ing held to the fuse of the micro¬ 
computer explosion—I worked 
for a Memphis company that specialized 
in accounting and record-keeping pack¬ 
ages for radio and TV stations. 1 was 
tucked into a two-man office with a fel¬ 
low named Chuck, who had already been 
working there for some months. The 
nameplate on Chuck’s desk didn’t carry 
his name; instead, it read: *Tm so con¬ 
fused.” At first, I thought this was just a 
joke. 

Then I began trying to do some pro¬ 
gramming for the company. These peo¬ 
ple used walls of Data General minicom¬ 
puters and big, washing-machine-size 
hard disk drives. I discovered that all 
work was done in assembly language but¬ 
tressed by gigantic macro routines, each 
of which carried on for several lines— 
sometimes pages. Deciphering each rou¬ 
tine’s function was often impossible. 
Worse, as I dug deeper into what source 
code I could find, the number of routines 
proliferated exponentially. It took me 
days just to get a program to say “Hello, 
world” on my terminal. 

Chuck came to my rescue. He had 
gone through the same learning shock 
that I was in the middle of, and he had put 
together a catalog of all the macro rou¬ 
tines and what they did. “Don’t worry,” 


Stop Bit is an open forum for informed 
opinion on topics related to personal com¬ 
puting, The opinions expressed are those of 
the author and not necessarily those of 
BYTE or its staff Your contributions and 
comments are welcome. Write to: Editor, 
BYTE , One Phoenix Mill Lane , Peterbor¬ 
ough , NH 03458. 



Return of the 
Colossal Code 


he said, “I’ve already made a dictionary 
of all that. Here.” My desk thundered as 
he dropped the foot-thick homemade 
manual in front of me. Don’t worry? 
Geez, I thought, is there a concordance 
for this thing? I’ll be buried for weeks 
just looking for the table of contents! 

Years later, I’m in my office at BYTE 
when one of the editors walks in carrying 
his proud new bundle: a back-cracking 
box of disks and manuals. My desk thun¬ 
ders as he drops it in from of me. It is a C 
compiler. Not a whole operating system 
or an illustrated encyclopedia, just a C 
compiler. Remember C—the language 
that Kernighan and Ritchie described in 
that thin white book with the pale blue 
capital C on the front cover? This mon¬ 
ster on my desk is so big that the software 
company can’t ship it on 360K-byte flop¬ 
py disks anymore; they’d need about 30 
disks if they tried. They use 1 ^-mega¬ 
byte floppy disks. 

The sight of such a huge box for a C 
compiler makes me dizzy. I still have my 
old copy of the first CP/M manual that I 
ever purchased. Some issues of BYTE 
are thicker. Yet I got plenty done with 
CP/M: I wrote programs, edited files, 
deleted files, and did some word process¬ 
ing. i could cope with it. 

Two shelves up from that old CP/M 
manual is a whole shelf of red AT&T 
Unix manuals. I have two Unix machines 
that I use frequently: I write programs 
and edit and delete files, and I even once 
tried to do some word processing. The 
kinds of things that I do in Unix are not 
substantially different from the kinds of 
things 1 did in CP/M. Yet there’s all this 
extra stuff l have to figure out-starting 
friction, I suppose—just to get some 
work done. 

Before it begins to look like Fve sin¬ 
gled out Unix, I’ll mention the time when 
a representative from Microsoft demon¬ 
strated the benefits of OS/2 Presentation 
Manager’s on-line manual. It was a ride 
through screenfuls of functions, func¬ 
tions, and more functions, and it left me 


feeling like I’d just had my turn on Space 
Mountain. What amazed me the most 
wasn’t just the amount of source code 
you needed to print “Hello, world” in a 
window; it was everything you had to 
know before you could even begin to 
write a “Hello, world” program. 

Don’t get me wrong; I understand that 
complex jobs require complex tools. A 
CP/M machine certainly wouldn’t do 
well as a network server. But I wonder 
sometimes if we're not injecting com¬ 
plexity where it isn’t needed. Manipulat¬ 
ing the computer becomes more involved 
than the actual work we need to do to 
complete whatever job we’re tackling. 
Remember those early programs of the 
cassette-driven Apples, VICs, and TRS- 
80s? Remember how you were going to 
throw out your index cards and keep your 
family’s dinner recipes on the computer? 

I see similar things happening today. I 
see people using pop-up TSR programs 
for phone lists and appointment togs— 
spending hours tweaking this and that to 
get the formal just right for the morning 
printout—when a Rolodex and a desk cal¬ 
endar would probably do just as well. I 
once spent three days with a project sys¬ 
tem, printing out Gantt charts and flow 
diagrams for every staff member in the 
BYTE Lab for the next two months. A 
week later I sat down with some note¬ 
book paper and a pen and did much the 
same thing in about 10 minutes. (I’ll ad¬ 
mit that I messed up a few times and had 
to cross stuff out, but I’ll redraw every¬ 
thing when l get a free moment.) 

I have this nightmare. We’re all up on 
the crest, riding the wave of new micro¬ 
computer technology. But then the wave 
washes us up on a beach. And there stand 
all the minicomputer and mainframe 
guys with thick COBOL manuals and 
piles of source code listings. They look 
down at us and say: “Where 1 ve you 
been? We’ve been waiting for you.” ■ 


Rick Grehan is director of the BYTE Lab. 
He can be reached on BIX as “rick_g. ” 
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If you haven’t seen LabVIEW 2, 
ask someone who has... 


LabVIEW 2 front panel user interface 


LabVIEW 2 block diagram program 


"Perhaps the new version of National Instruments' 
LabVIEW will emerge as a de facto standard" 

- John M, Fluke, Jr„ Chairman, 

John Fluke Manufacturing Co., Inc. 

"LabVIEW 2 is the leader of data acquisition 
software , probably the most powerful product for 
data acquisition , analysis, and control on any 
microcomputer” 

- John Rizzo, Technical Editor, 

MacUser Magazine 

"The flexibility of LabVIEW 2 has prompted me to 
use it as the cornerstone of my future business " 

- Steve Conquergood, Chief Design Engineer, 
CXT Limited 

"LabVIEW has been the most valuable computer- 
based tool 1 have encountered in the past 10 years . 

/ estimate the LabVIEW programming effort at two 
man-months, as opposed to the two man-years 
requested for our advanced workstation ” 

- Gary W, Johnson, Electronics Engineer, 
Lawrence Livermore National Laboratory 


"Compared to the already excellent release 12, 
LabVIEW 2 is improved in virtually every way. 
Compared to ’traditional* software, it's almost 
shocking. Worth the wait? You could say Eve been 
waiting nearly a decade t since personal computers 
first came out T for something to bring it all together 
the way LabVIEW does2 

- Scon Jordan, Product Line Manager, 

Newport Corporation 

"With LabVIEW f s modular system , / can visualize my 
test systems as a hierarchy of individual, 
interchangeable components, resulting in shorter 
development rime, increased functionality, and 
greater execution efficiency.” 

- Michael Porter, Test Systems Engineer, 
CODEX Corporation 

7 give LabVIEW high marks for its conceptual ease 
and its ability to adapt. Using LabVIEW, I have 
developed a sophisticated process control system for 
our distillation laboratories that is comprehensive yet 
can he easily configured." 

- Glenn Graham, Research and Development 
Engineer, Union Carbide Corporation 


"We did it! LabVIEW 2 is everything we visualized when we 
set out over six years ago to create the next generation 
instrumentation software technology. Our free LxtbVIEW 2 
upgrade program is our way of thanking the thousands of 
pioneering users who helped make this revolution possible.” 

- James Truchard, Ph.D,, President, 

National Instruments 
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Light and Easy 

Our notebook'sized Tandy 8 Computer 
is only 6.4 pounds, and with buik'in software, 
it’s ready to use instantly! 


With its exclusive imfanr-on word processing , the new 
Tandy 1100 FD lets you take notes in seconds—a 90,000- 
word spell checker will then proof your work for typos I 
MS-DOS® and the DeskMate Graphical User Interface™ 
are built m for unsurpassed ease of use . Just follow 
DeskMate^ proven system of pull-down menus on the 
large, easy-to-read 9"-diagonal screen* Unlike other lap¬ 
top PCs, the 1100 f s battery delivers up to five hours 


between charges and is easily removable so you can carry a 
spare. Also includes AC adapter for home or office use. A 
720K 3V2" disk drive and DeskMate disk software are 
standard, and it's ready to use with your desktop PC or 
printer—add a modem for easy communications . Only 
2.4 X 12. 1x9. 8" and avai/ab/e today at all participating 
Radio Shack stores, dealers and Computer Centers, 
Tandy Computers: Because there is no better value. ™ 



-Radio/hack 

America's 

TECHNOLOGY 


Only 


*999 Ready 


to go 


lt&OFP 




Price applies at Radio Stack Computer Centers and participating stores and dealers. Radio Shack is a division of Tandy Corporation. MS-DOS/licensed from Microsoft Corp, 

Circle 227 on Reader Service Card 



















